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$ -< -f > * -T > K rtlCiBS* ft 7c— il£D->- ><o 

^vxic&zmm±.?<D*.timft?'< : T7L%<, n 

-f spiffs*';;*. ha^-r*^2©^ : E- k**t 
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iBisgBfr e ts. z mm?—. » ftm^&t » 

BS3>f^W-a(Dv'->*^5 1 Jl«:, fro. 

■r * tctbo * -r u z> << > o * > h t * miwmm.±\z. 

WfCt £ -7 f V F ?S ii^lB <h . 

BJfB^f > K9«^#eHt. SulB^'T A-7-fV Hurtle 

St- K(75FaT'ffiSlC^T-r«/ca6lCBulBA73^BlCj; 
? "Soffit KP'>yt51«ff«S 

SB±U:SSU 

B5iBA?3^s#sas#s«> K-v-vj-rvK^rt© 

I* 3 lcfBfJ(D8ij£EiiiiiPi£->;*v 1 A„ 

MIBWS^x— ZftM&mt, 'J>K<ti>& 

J: U £ < BSt® 7 s - r * U 

MiB^-rvK^as^s^ MiB-S"rA7'rv7'r>F 

-7 $fcl*BUIB->- >-7 -< V K -7 rtCDff V^SOIB 



A^Bic^yjgs-r^cticjiy, f*£i66tift7" 

MIB A73^fP§«5QS^ISli. ^Utfa-^-OK* 
tttttt* £ <h£1$St£ rs^5R^4 K§B*8<D»i3£fflJigi 

left LT*cDIS£B$F£cDBra<B<D Art MilS 

1 ~ 5 ©l*rft*McE«©IKaSS»W?£->Z7 
[M&B7] BufBW^x-^^#ettW^7 r --S'lc5* 
MiS^A^f V7f VK^rtlc, »h7^i. 

*W«fcT«lll«« 1 ~ 6 <JDlvrftfcSCaB«<D&jSfflSi 
[W^8] BuiBW^^-^+S^ISttW^x-^.!:?* 
BufB'S'-1'/* : 7'1'> , 7'r>K'i?rtlc, IS®roh7'y7i!:, 

<st><Dmttm*ffi?Lrzz. £*&mt -r %>m?m 1 ~ 7 ©^ 
-rn^icfBerojft^aiiiis^fXT 1 ^ 

[0001] 
[0 0 0 2] 

Sb<tT*f-^Hl-'$f (VTR) ^ffiffl^tlT^ 
fco VTRl*. ^IBa»Sf*<!:LT->-'7->->A'/U7'^ 

[0 0 0 3] 
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(M-K^-fX^gg) <Z>«fc-5fc<fcySJ$fc7>'Sf 
[0 0 0 4] L#U StiMSSSg<D?7gK£^T. ISKT. 

[0 0 0 5] *%m*s z-oz^te^-syuT 

^•feXCDRltEfclBtlSlttfcfiJ/B L/i->Xf^T'S9T. 
7 > SO* 7"? Hz X (DigJStt* Sfr L fcJRiiJJ <£ tfHSmtl 

[0006] 

-f z»r>-f v Kr>rticMIBS*3>fS^I!a©->->^ux 
^e- K»c»n?iT. Knaa»o!>->-><3!>M»jr*x*iiWi 

[0 0 0 7] CflJ^-fL^-f K^dDMl <D«/^ 

S2QSijvE- KK^y^TSirVr^Ci: 

[0 0 0 8] SuIB^O K^S^Kt*. ttlB^<A7 
S5t- KanTtBElcfffrT £ fettle MIB A73gglc J: 

B <!: L T X <7) J: o > r- -f> 2*7=7 7. £J8 ^ 
[0 0 0 9] MIBAAttfS1«r«US#Attv fuf3*-f^ 

7 -r > o -f > Kr> -7a^*nfc— 3a<z>->- 



iRi±r*. 

[0 0 10] BuiB^-OH'^a^S:^ Suf3*-fA7 

»«±lc«wU KH3A*»t««««#«tt» K3/- 
>*-T> ©ff*©?'- XD7 7 'T3>=&b5§BA7J^ 

sicty Mi3-S"ri*7>r:v5>r:v K^Aaasottii's 

TiaiB^-f ^7-fyJ-f > KS^<D5'-><DtttflfcJ:tf 
— 3S(D->-><DB£llI#<Di*^£fT5 «fc 3 let" £ C <t: *> 

[0 0 1 1] #3=1X1*. ttKWMfcx-r 9«M¥Rli % 

'>^<<!:t.!|tS(D->->lcoLNT, MfRS'-VOBM&A 

135^— yy^y K^rtoffSc©^— >^bu§ba73^bic 

£y*tt5*r«C£:i::J:y* Wfi»6ftft?l/ta-'> 

>0>PUftjiM3 Jc^T^ffliS^oS^tc^iE-r * C i 
tfT**. iimt WMfcx— S'^V^AT'^-tXfBIS 

[0012] BuiBA*aif^§«j!aa#is«, MiB^-r^ 
[0013] Huiaw^x - * ^sfl^si* w®^- ^ ic« 

ttlc»«:-r**^©h7y***U £6lCs WfS-T* 

^^ut- K^ttMjemMrGaseLftf x^y v k 
[0014] MEWMfcy— 9nm^mtvm : r— 

0**9*7*—'. Si^'bttMU «l3*-fi*7-r>7-f > 
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£%1££<D-?1P.*®% iC^IEf ZZLt tfoS& tte*. 
[0 0 15] 

[ooi6] **\ e i ic*&mtfmmztirci&mmm 

it. <pfoicr : ~?'!ii)\,mwn£&mi o*m?%. 
imwnsgmy oit. . Bm (tft) t-$x>&tj 
mm 9-^9v^)^\.zim^^y 

^^(t-f-fmttt. xv-'^/U^BiS^SI 
*<f#CDIlB$A7DtfWt6T*5-5Jb\ 1 t^V^JUCD^CD 

a* 5 -tr £ 4 (i^tDtOTSi^^o 
[0 0 17] 7^»/l«iH£SI1 01*. «»(Dtii7] 

W#5^-Si5A7Dl!g 7 £Wf So ^gi5A73!|iS 7 

ra©**i 9 ^73**1*0 ^v^^sit. nmomm 
[0018] rWivmwm&i&m.i o<n®mv>rc&b 

^ *-#-K1 4, V57.1 6, JS.fctfx.f X:7W 
1 2tf«M«ti«. ?^X<0«toytch5y^#-iU» 
<D«*<D<K^ > ^ < > 7^ / W X ^ S C <h pJt&T- 
353, x-fT-yU-M 2, K1 ASS^Xf^^X 

16tt, GUI (Graphic User Inte 

r f a c e) z&BhTztctt><D$imT°&v. wm. mm 
tfxotoTss, s-eic T*j*)\/»mn£.&m'\ ok 
d-7 1814. e : r*fcm**'(>£LT. m>«oi& 

-5?**. ^-f^ziVhn-^l 81*. ttflFTSttft 
^ft>*^Sli: (*aT*<S«U3-$rWc) 91 



GU I lc«fc*»£fl!>iifMrfT3C£#T**tf. *yh 

sim («w**-fA^-r>'ir-r>K'>icj5»**wii) 

tt?**l.\, 7f^3>hP-7l 8ft*l<Z>J$fP<!:LT 
ya^'ft hiUy-C7*/H 8 afcJ:SiS£)lJt(rj 
pI£iS&fc«fctfXP-fflUM-1 8 bfcJ:S?f£>$JgCD 

[0019] 02(c, tH^/usss^ssi 0<0/\- 
[0020] Ti?*i\4mm£&m i oki*. 

W\ 1 7X07 KDE I SA/U1 1 0 1 2XPV 
hWy^jUtT^/tX (C C I R 6 0 1 ) 1 3 0^1 

7lTt^„ E I SA/U1 2 5<DXP-> MC«, 7"n-t 
Ki 2 1 is.fctfx-r X7*Ka>hP- 5*7- 
F1 2 2, RS422-fV$7i-7»-Kl 25fltf 

a-Kict-D-n*, e i sa;ui 2 

W\ y>P'^U77l/>7A-Kl24, T-fX^a 
>hP-7*-Kl2 3. t'7 r *A73'r>-S'7i-X* 
-K126, tfx*ai73'r>^7i-X*- KI 2 7, 
fe*tf*- 7 r -f?hAai7J'r>'S'> r i-X»-K1 2 8T' 

[002 1] yp-b'vtf-fc- KI 2 1 let*. 7-f^P7" 
□ ■by -9- («?ll*-f>x/U4t« i 4 8 6) » RAM, A 
toMZ/*? x-;UKNnB£*iTV«. C©7n-fcv 
KI 2 1 let*. ->X^Affl©/\- Kx-f 7.? Kt> 
-f^l 6 0JS«fcO : -7P-y fcT-x-f X? (^U+^^/l/x 
4 7*9) K^-f^l 5 OtfjgUHrft, *6t=*-#-K 
1 4S0=^"7X1 6tfgl*n5. ?-f77WA-K 
1 2 2lC(ix'fXyU'f=l>KP- : 7*f<}SS*tl. x-f 

[0022] tf7 : >f-A73-r>-S'7i-X*-Kl 26tC 
it. *^7-bb^^4^5<Dtrx*A7D*»«ffi^*n, 
x*aj73'T>^7i— X*- KI 2 7fr6i^6^ 

ex^-ft^t±j7D?n^o *- xf*Aai7j'r> 

$7i-XA-K12 8T*I*, /3^5 2^ecD7t--7 r -f 
5j-A73i3<tO :: E--S' 6 'N©*- y-f *mti<D-< ~? 1 
-Xtft6*l*. CftSOAttl^tt, 7 , 7 u P-? - «^T' 

[0 0 2 3] y^yUtr^*/^! 3 0ltl*. Aaj73lf 
x*ffM , Jgjl5t:ftjl/-S! 1 3 3*(*9ilLTl> 
So t^;U— ^ 1 3 3 li. yn-ty*«)»jarFT» £ 
<D0»JT*H:> 3 2 A73<DftSCDA73^ 3 2 tii7J<Dffit<Dai 
73^W y If * * C <t Jb^T'* So 
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[0 0 2 4] T.-?a>hP-5#:-Kl 2 3li, £ 
t^JBM- KrVX^xVX'? K^f? 1 4 0«$ijffll-r 
So SCSI-2FAS T/W I D E/<U 

1 3 5^LT4. 2G/Whfl)/\-Kf-f^ 
^AT^-feXfattSSit) **g»£ (EkD0y-cH*4£: fi- 
le. 8G/WH) ^S'J^LTl^o f^^aVhP 
K1 2 SfccfctfA- Kx^X^ K^-f 71 4 0 

[0 0 2 5] y>07^'J7?L'>^-l'>j'7i-^* 

— K 1 2 4 ict*. rtap^ □ -y * SWDiiSO N T s c 

$tclt P A y<7/\*-7. hfl^CP >y <7?2>fi:it> 

CtWT'SS. RS4 2 2'T>?7i-X*-K12 5 

[0026] 031C, T*X<7ZI>\~n-^t>- K1 2 
SlCjSlg^n^^VX^ZlV hP-^ 1 2 3aO)Ifi85 

- K 1 2 3 * 2 L/cJi^lCffl^-rS. 1 OOr-f 
XV Zl> hP— ^ 1 2 3 alCte, 2"3<D^-V>*/K0fc 
46(C 2fl(D J P E G (Joint Photographic Expert Grou 
pJffiSS/ffSS^yT'l 2 3 b. 12 3 c«*LTV«. 

•>a>JPE GEtBttff *$VB Ls ffiHS LT/ \- 

#*y» A;ftt^*«^fc<i:tf*-7V*«^£EE8SL 

31 LT tU73-r 3 d £ tfT^ So 
[0 0 2 7] *->Xf/»T'B, fctDfcWtfxTf-UP-^ 
£LTti#6L?*«ScD%JItfj£yy-* (MS) £W 

iixWIS£35*i^*sgm3i©Jt&*tiSB&KIuy ^tsc 

/cl^JS^ct*. tommcD*-* V*/I/*WP> uuiusa? 

[0 0 2 8] B4(U:y % *->X5 l i*a)»^- K*K 
WT*. H«*«» ttttttttMSftbr. BB (a) ©RE 

C^SREC STOP,S$T'tt. T'CTsVfcttt* 
WSK4:rai(0i|ltt& LT©? 'J y RIB 
(b) Ttt. REC^SENTER/CUEUPJT 

y •> yteffia-r^c vnmmmmvL<n<7 u * nc» ■ 



[0 0 2 9] BB (a) I*, 2 7 t -vV^.;HR^ ; E-K* 
/l/^HiULT^-r*. RECj(j[fr&JRM?lr:'*/U(D 

iimtfraguitt«n«. *f»H*» markji 

Sicj:ys/->(D^5S^ (I N$-fiO SS/tU 
TSMafciC^TE N T E R/C U E U PmfiHC*Vi' 

-y<D&j&. (ouT^-fw «ftjvr«. ctucty 

iTfiatttr s. c u e u p kj: y ->->©ssai l*Mt 
t>tu p l a Yji^ict y ^ny &aj£->->#19£7' 

35 < STxi^jUiHMSSB 1 0 frSoa^T* y » 

©t*. fltftE0><J:?(c % Z<ry?*8tcJ:ysSMr4ifefll 

>*/U^£?*>3WI'£&Jfltt:Rtt6nTV«4>T« 
S^ai?3^ i felR®^+>*;UT'<DlR^«$a^5-*l*c ft 

put* p-s^f ic<e»jraat*£ts!)n3--&« c j: 
& ^y^y^LTioaiftiTt^ny. 

[0030] fc£3, MARKJi^?T-5Cli:^:< E NT 
ER/CUEUPfi^^ToftJi^lCli, ^46S«>/j:BS 
PS /c^CD^^S^^CDKofc 
B$jS^I N^-<Ai:LT^* y* ^•<D^||i<^>->->6 , ! 

P L A YfliwJcJ: y ■5lcJ9£lbJr*'«C 

[003 1] 114 (b) it. 1 v*;HRS^- 
i-34>yy-z*ftjir«fe& s^«s jkb«1? 

3Citf?t4^. *<Drctt>. ENTER/CUE UP 

i&a*0!>tt&-?? y ^<DiHgt±#ih-r*o maesm^ff 

[0 0 3 2] 1^<0*P<7A?3lC«LT2^^>^^HiX 
m=E- K?©iRI*£«£*fj5ii£lcl4s OTBUV-X 
tLT2 0© l JV-7>Sit>g 1 !:t5. Cnt*. 

LT 1 ^ + >*iHD»t- KTOiRflUS<l:Cfl9£«f73 

i§£u:w\ 1 ooyy-xTsy«. fltafir%^'fiK7 
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tig x-r ^-^-xD^naft^s**^— ^i- * 

X^y y VmmtZ.<r)W*B.\y^-V 1 ^TrI^TS^o 
OSE? £ -S"r A ^ -f >SimT'^l— x-f * <t tf t^* ©S£ 

ztrXitz J: -5 fc^*!^ ens. 

[0 0 3 3] 2 0CD*P<7A^*raWLT^(CiRg!-r 
[0 0 3 4] *5/*^T*W\ GU I ^©fci&lc^-f 

-x ^fL^'O^'rvK'X ^f^y^'OK-x 

[0 0 3 5] *§|]&©m«Kfcn*£:/P4zy+fa-Kl 

2 i ±co^p-t>yy-^^fctf«saa^«. *-r> k 
r>XNT (7^^ny7H!tCiSi) ^^u-^-O 

[0 0 3 6] d0D^'T>^ -a-iijS^e r=i>7-f^ 

yv-x«sa^tlicSijy^T5o cicTHis 
fc46ic$-r, mm/n£j iu?© r 1 c h a n n e 

Lj <D 7* -Ta^fc^XT? 'J tU-ytt 
it. lifl5±©ttSs«cttLTV*xa-y>U££;h-e 

n6«ffi»yv-7.wfisif*ato-r„ coatr. %a 

»fi:4ft >$./\/<D y V— XtfSlS U 1 <l<©ffi©fe*i« 
£*>SC<hlt<fcy^<D?B1 o<D^*>*>U (A?-v> 

ttsz&itic £ y , &t iztitctf y y-x^#j uarsi 

CT^to-SS^ yv-*©ffl«0 tf-gT- 



fofr*. rn^j xyy'rt©tf7 : :«imfl§a>«8 

si T1 CHANNEL E D I Tj (D7 7 'f <) "J 

tm y ^ t e tu t» a i fflw> y v - xrosffi^gfes^* 

tt> 5$y 2<@<!:£*. *&lc, riR^/ffij xyzrt 
© r2 CHANNEL J (DT-fZH/^mmT^trntzlZ 

ctiicfcoTs -r^T©yy-x^8'jysTenfc 

[0 0 3 7] CKDJ^KLT* 7 r ^5>/l4iBlf£(ttll1 

o oDtiasw* 4 -3© y y-7.*a wicfs CT&mmmc 
[0 0 3 8] &*>\ «gtxij7rt© r&^bHimmi t 

6B#^|?£r£<fcdfci§£Um^8l8rc : £y* Utile 
t> 2-oa>'J y-**Jgi^«. > K*©Tawci&5# 

fjyaT©19^3p:ISr«OK^>, 
+ W-feJl/nCa ncel^X £<fctflR£«H99 
^S-^yB-r^lCffllN^C I ea r*'*>T-25*o 

(Dffilc, ryy-xRJtJ Ou-^o^fRgj 
[0 0 3 9] 12161*. EI5<D'>'0 K^Hffi? ryy- 

xissj 5-^y -v^f sctiCcfcya^^n/ciiffi^^ 

To EI5<Dgi®TlSSL/cS^-V>^U 
IC^LT, a^:8<@«T*<DRS4 2 2^-h ( : 5'f^=] 
>hP— 51 8ffl) ©fjy^Tx §^:4«i<0*-K$T 

©^--^-f^/^v^^iijy^Tii^is^-rSc fjyar 
y y-xoa^fiSEWBiJS*J«fct>'«si!:»*?7fj± 
co^is^^y y^-rs cilery *«<JTt*, # 

^law 1 <dw y STA^prtiT^*. ^5 y y y- 
xj (^a?-r§7'f^7y'?-f>K^©«is6) tc^L 
Ts yy-xt*343iLT««ijyaTenst^T\ •fftto 
^©yy-x©ss^A'>^u*^ffl-r*/ci6ic^-r 
ntwoy v-x«a&r*. aiknooyv-^ 

[0 0 4 0] 071*. @5(Dli®T' 

«^y «c^(cj:yfi^4-tifcBiii«sv-r. 

A^^^^UfcJctfC^^V^U) ICMLT. Ajjy- 
X (JRa?-*>*/ls) &JzXfttfoV-7. (HS^W* 
/U) <7)fijy^T«?T^. A73tB73y-XtLTl*. ^ 

[004i]Ei8ii, r^-cofl6j *^yy ^ -rsctic 



(7) 



3 3 4 3 0 



-iB^J X'JT'lCfcttS r^ijp-ynj r^iJp-;U 
2j r^gp-;i/3j 3ji»J<D:/'Ja-/UB5ig : &i8 
ST-*«A^IX'J7 7 T^*o r^hp-;l/j litf^h 

p-;UB$F££i8^TSA;rjxy7 , Ta&So yya-zl/fc 

S-ftWl&trSBfc tt, fck (3 0 7U-A 

jSSS^IEflfcfSttTfcJav TENTER SPAC 
Ej li. 1 ^-V>*;HRS©BS!» ENTER/CUEU 
Pfi^<Z>&. if*l/£W^Uy^«»*W«Lrc«» Mi 
*#± LT * - T 7 >y -ft % fr^Wrg.? Z> A*J x y T T° 

i ^^y^i^mom^cit. mm<z>£=>fc. e 

NTER/CUEU PJi/^lC J: t» ? y y yiR^^? 

ns*>\ awfcT7Kicf±f4©Ttt»<» too 

U T * •< ^©ttffl*|^©*»9*lft*»Trc*MC» C 
<D<fc 5 LTl/>5„ TFORWARDSPAC 

Ej fccfctf TRE VERSE S P AC Ej SuOy 
tSJcO^y L5(DA^xy7 7 TSSo 2*+> 

«<D I N«^A£J:tfOUT9^A0&tt4>RriBtt** 

[0 0 4 2] rgf&x-fX^SUlJ I'J7(i« giftx-f 

nftttuu iKfl»siii&ear«c&#T$3. 

£tt€fe|-3fc TSTART R EM A I 
Nj Z<D&1b5 : <f7>9WifT5mk£1**7 : 'rZ 
<5M 4 00)^*§«^S-r*A^xy7 7 T-^* < , tV 

^w^ags^fs^t^Tiens^eT'fes. tle 

AVE SPAC Ej 14, eiJl^-f ^^SSOISIC. t 1 
fX^Sl^i: Lttl*tifi«)B$ni)4re]g*63tt*R 

[0 0 4 3] r?j-y->a>j i'J7© rKn-y^u- 
LSS y KP7 7? U-Z*J lis 1 f»!!lfc»Jf|Mfc4>£« 



i&Sl'JZT'S-S. T1 F i e I d/2 F i e I dj 

-?B£«fr?A\ to*w274-iu k©s*®tis££ 

tT?fr£S«TSfctt<&xy7 , -r35So SfbOSVfRttl 
Ll\> TMAX SHUTTLE SPEEDj It -> 

+ t-;ua>«*ftiji®5iJS^^rsA^xy7'T»*, 

[0044] 3>7-f*2U-*>3>')'fV K 

•7 icastTwe Lfc*n©/ * — n * y 

1 ±(CjS©3"tvfcR AM±(cta^6tl, tt&BLfe&&«) 
/<7/-*3 0 1~3 1 2^*S$fl-TSo 
[0045] E10s HI 1s 01 21*. *-n?'*U * 

[0 0 4 6] El OfcJu «(C0^-r*->->'^'f> K-7 
f-'7';l/4 1 OSSt. dCD->— V^— ^t 1 — 7114 1 

c^U'^it, i N^^/x*i«fct/ : ouT^'r^t7)^'r 
[0047] mi m, shce^t s/vr^'T vo^y 

7< hx-^ 7-7)1/4 2 O^fo /W^-r hx- 9 

tti&tz-s-yoizs-y^ m&<»m%*>& 

«) . I N-Ji'fAfcJzl^OUT^-t'Acrj^-f/xZl-H*, 
[0 0 4 8] El 2t*x iCBSt^'T'Oh^OK 

7-^7-^M3 0^t. C:<D'TA:>f>7 r -^7 L - 

7;l/4 3 0t*. 'fOhgtt:, wont, m 

[0049] Ell 31C, L/a-KaVhP-T^VK 
51 8<Df£toyiciii®±#5iE^ -V-xtjS^ 

-51 8^«i^*nTL^U>^-V>*/KC«LT^SS 
'jN|SW«fP*»M7^S. ZIVhP-5 1 8 tf&Sl^tlT^ 
*7^A'>^./UT'«=]VhP-5 1 8 icr>^t,5Jt6T^ 

So 

[0 0 5 0] rjgf^w^jbj xyyTii. 

K =i y h p - 5 ic <fe s^Jita©^ -v y*i u©s»?*?7 

ESloSLfc ryy-XlWU X'J 7 , lCj3l7SA. B, 



(8) 



^g,W9-2 3 343 0 



— ?icm%?z> 0 riRgij lyT-icfc* trecj 

If TSTOPJ «K*>ii. ttiALfc?y'J'70WI (A 
■) Htt£J:UII7*!lCT , r«#*>?ft«. 

IiJ7CPLAY-^X fc.fcr/STOPtfSVl*, IR 

[005 1] r->->^j x 'J T 7 © TM A R K J 

*y, ->-><onttjK (i n*-tzo ^*ij£-r*t>©T- 

^. £fc» ENTER/^VB, ->-><*>&7j5 (O 
UT *<fh) ^Ji^-TStCDTftSo MARKjg/^lC 
E N T E Rfg^TS C t.ts. < S T O P <J?* U y 
*f*<h. ->->©£d«,*7-r*. ENTER/CU 
Etf'^Vtt, BUTWBLfeENTER/CUEUPft 

sic*ar4#*>?a5y, ->-v©»7*»sr*t 

*a-7'^U VAR^-KTf^r*. VARt- 

r->— vf^REj iU7© tcontj *xy*;j?y 
**lis ->->f^j$8t(c P L A Y#« >tc j: y 
V*ll£Lfc£$lC* OUT*^/*fciiLfc:l$)5T\ * 

[00 52] U3 - K3> ha-^^-f > K^l 1 © Tr 
ECORD T I MEj W\ iRMf n^Mft<0A«!l (* 
-TAZI-K) ««j5Vr TP LAYER 

T I MEj li. H£L?t^«di'fyx=]— K^S^fSI* 

TDELAY T I MEj li, ^ItS^LTl^W! 

Sli. 5*g5£>LTC(Logitudinal Tine Code) lC-&*)-tt 

[0053] 01 4lC->->^-OK^0)— ffJ^^-To 

(Ell 3) S/cli^^aVhn-Tl 8 (01) 
fT***nfe*->->a)M»JilHB (->->»*«) * 



tf-f >x -r > ^5*/ t-r x u: * -p t «• nmttumtfT*. 
«. ffl»©5/->*$r7;u*y-.y*T*c£icj:y» & 

&-$>!];><Vh<DA*K i>«fetF I N OUT^-fZ* 

a>*E»fWRr«t**o s/->*-f>K*w\ rats 

©{SSUZI-'^ (2^*>*/UKga&3>lSi1 ^-fV* 
0<BBUa-W2-3» 2^v>*/HKti©««HJ- 

K*©** h/l//t-tt:* + >*/l/* (HOffilTttCC]) 

[0 0 5 4] Kr>lC*>tt5&->->©S;r; 
lis El 4 KjjVTJ: -5 \c (f7*)b htt:->— 

©tik ->-VJfcftk IN-J^TX*, OUT* 

h«S (HI 5) . ->-V«M«>»««7tK(cSa%r« 
f'Jy K«5i- (116) „ ffit©->->©«pg©fci&© 
*#«AAT$«ttlRSS (Search Displ 
ay) (Ell 7) y, feflMSOtf-fV K*± 

B^J< = :L-/t--&SSft-r«C Ell 7© 

[0 0 5 5] *gKfcof">->«, ^tHffi± 

«fcyiwii*T*c£ , fcRrtB?**. 

[0 0 5 6] E118(C, <7V>y7V»Bim3s£Xfi'-><D 

^.m<D(mmya-<D—m^-ro ens, 2^*v*M/ 

K 1 2 1 ±OR AM(c«Mtrn/i:tPJM^'n^ r 7Li« 
r a-b y Vfl'ftffr * c t ic J: y ftaSftSfcOTfe 
y. REC/it^rxD^yy-^iCcfcy^ibs-n-s. 
[0 0 5 7] *r» «»^+>*;u©fll*« t ilMHB&* 
(21 D o -r^to-Sv f-oja^ y •> ^oHttjft 

->->©B3Jfe.'ST-*^U-'S'l*. MAR K tf * y 
•yff5, CCDMARKffiSlCfSUT (212), 
B5jSO-S"r^3- K* I N LTfESl-r* (2 1 
3) . ^©m, *^U-4H4» ^-<D->->©4m^7 
Lfct^TENTER^VS^yy^-TSo cfl)EN 
TERJi^lC/SUT (2 14) . •€-<D^<D'S'-fA=l- 
H^OUT^-f/xtLTIBS-r* (2 1 5) „ O^T\ 

z.<r> i N5^r Afij:i;ouT^'rix«ii-r«^->ti t £ 

(2 16). «I<DP8L ^©->-VlCgK6<JtC-> 

-vs^fl^nawctjy ^Tsn*„ scoo 
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1, SC00 2, SC00 3. •• • <hl N 5J:5lC->— 

vs^tfttflnsnSo cct\ " s" " c" 

[0 0 5 8] S/-V«:*yy7©-g|5#T*2&SfcA&, > 

-y&#<Dim%<? y -yzftmmicmc-r. t y v?t 

<<lx3s£.lfOVT*-<l*<D<5"(U=l-l t ' (SfcttOUT 
*-f /^^f^ZI- KOflifoyiC I N^-fi»frSOUT 

y ycm-o* -c u - uas* 5 temple it 

7*S, 

[0 0 5 9] E NT ERJg^tfCUE ©7360 

t> REC STOPiJ«*>tf*y'y*tf*l**?t* 
(219) , 1 2 s\M U , 3fc(D->-><DMA 

R K ffij£*5ttttt*«. RECSTOP#'$ Vfl^ y y 
^Jh5t> MfRJM^^a/UQiKITCOTrS (2 
20) , BP'S, fmMfU'yy^TiSiSS. » 
JL<lt ^'J-y^Hcoi^T^ RECFJ&B^c, 

^yyrs^tfggj^sft, -?-<DiRSF^B#<t^7^ 

[0060] XT7 72 1 2TMARK^«Hl-rSCi: 
ENTE RS^tijL/cJf^lCte (2 1 7) , 01 

9 (b) izukt£oic ^tommnnrc^-wsrsTm 

T (2 18), Xf7^2 1 9^\itt> 0 CtUcfcy, M 
A R K*^*ftfcr(CSBfti'->®8£€ttKLfcat 

LT*><fcl\ 

[0061] REC, ENTER, REC ST 

OPUcDJi^li, 5-f?3> ha— 7 1 SfrSfcHfrT 

S^E- RDif^lCte, REC STOPfi^S^OC,!; 
ENTER/CUE^T^'J^^iK^^Tr 

So 

[0 0 6 2] ;*ic, 7yp-;i/£,fctf/:K;* KP-yi/<3«8 

[0 0 6 3] X-<>^V8 11) (Cfcl^T, 2^9^ 

Sffl (fcSUS*->-» ^y IS*. SPSS, fctiittf, X 
-f y 9- * A73 X 6 X < y f- 1 A7J Y 7J £W y Sit 



VSOD^U-^t, GU I »*LH*5'f5 p 3>hP — 
51 8©*^U-f S*l*g£S057, WW9cOVm<0ffi& 
j5tf7.-f y 8 awmtStiLt-W S £ttH£&l\. 

(a) (C^TJ:3IC5/->a>HH6ja[ (I NS-fA) *y 

Monn^LT^'ja-zumia (fc£*.i*5&) pr? 

© i n y y y □-/uttn#i!r<DBfc£fr6ii££ 
■»r*. r&fe-s, gu i f 

P»jj% J: y cor 'J n-JU*IB#* < Pi£=£IW«iL * 7 <£ 
fS (02 0 (a) ) „ C©Bf, iRlcWW9iCDVmo>ffl 

tatfrnftrctLzt (020 (b) ) , a&soHix-ry 

**8©ffl»B3j&^SI«jS*y«ofc£LT'b» * 

ft8©^L'-$li, 1J!Illife©WHfc*ryp-/bftlB 
#¥<5tlg-rS£ **i#IELlMWrM5*C 

ddiitfT^So 
[0 0 6 4] SSIC, ««7C<DW®6^gPSiSJ:y^<!^ 

fCT', 019 (a) ic^-r*-5ic->-> 
f©M7^ (OUT*<A) <tyt©^iLT?KXh 
P-/U^S (/c<t^.ts:i 0IW PO*R£LT£<. Z. 

tilery. w«7cfl!)s/->SB» ^oout^^aics 

/c««oT, «J*7Ga>mktiHB«l9jS[«t:y¥<t(7L/t4l 

£ (020 (c) ) , &«^wn*fiHgnraettd<fcy 

6'«3S:<^S. 02 0 (d) tt\ Wg7cXOB*®(0OUT 

5"f^«HiimjjS[j:yit(ca»y, wwtvwttmto 
i n«< Atf t is!Wia<i:y < &«icft«att»«dicffi3r 

So JKOJf^t, (b) , (c) omstmm^ ±ie 

[0 0 6 5] 02 1 icyUfcfn-Hz-O K«^0)— ffil^S 
"To 7Utfa— >-f>K*W\ *«89 (01) 'M^^ 

-r 75 y >^ <rr/b^ y y r s z. t ic «t y 

[0 0 6 6] ^-OK^±gPO rtf^j i"J7tB. tt 

^■rs->->if (0T*t*5>rr : 7y) ©s^, ix 
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mats. zi*>\*mtfm7jk-$nZo rmmj xg^i*. 

K) . OUT^-fk tiI/->3X iS^tfyj P- 
— >3>J tttg^tlfc I N*'f^fre>OUT*-l'L k 3: 

y ■34>i«j£ic&£'r« mitoBMHM^'r *•«>?* y » 

[0 0 6 7] K^TSC© r^— > 3 >=i>hD- 

«. P LA Ytf^V&fctfSTOPtf^XC.fcU* 

S P E E D©IB£(c<l: y rT£?S«. WAtf* XP-S 
S^lCs TOfej 11J7OIN Vfc <fctfO U T 
>*^y-y^r*Cttcj:y«r/!:* I N*-<AfcJ;lK> 
UT-?</»^lS^-r'5C: < !:*i < T'*5o REV*"£>33«fc 
tf FWD#9Vlcj:y« RMk©tt&KL£J:ifttia£y# 

* -r A*>«i: tfo u t $ -r z> c 1 1 *sm?& 

2ft y* EE >teS£{£lfctf (aRfi>f> 

*>**yy*T*cfctcj:y» co^ufi- 7-c> 

[0 0 6 8] I Nifri»J5J:t;OUT^-f^ 

[0 0 6 9] 02 2lC/\-<^'T h^'TV Kr><0— 



£»SftTF2fty* flW«^n«BT«. tCT. 

[0 0 7 0] GU I ±T'C©/\-f7-f h^-fVK-JUi/ 

-< hSM»#*>*^yy^T*s **^W:ADD HI 
GHL I GHT#* ->-VlClj\ /Vf^f h 

©x— : EH 1(c^Lfc»y?<ft«. /VC^-r 

k u- * y fw6»tc*B 

->->^<DiHR»y>^Hfl(?<ft«. y>-?ra^<tt*^ 

[0 07 1] T'-faVS^TH** S/N-f h-->-VlC 

oin^ ^©Iffffl©— §P ^S^L^ 
^^tttcttne^^y^-r^. &*>\ co^-tvk^ 

v>^©^y y^ic^ystR-r^iii^T*, 

[0 0 7 2] C©/\'T^-1' h^-rvK^T'ttSiRLfcv' 
- ><DBS»fPA!«T'* S A^o fc6\ C CD 9 f V K 1 <Wt 
t>y tcH 2 3 (C5*f «t eaHSaMWMI^ilfc^-f > 

-TVK^tP?^) *tS^Tt><tL\ 7-f^5y^>K 
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»c3£^TJ>*^ #gfcl3KlgBSlcW£pr&6£-rst,©-<? 

[0 0 7 3] I2l2 3©0»m*s l>-r+l^<D->->(D7 7 -f' 
□ V£ * 'J y * (CJ: y SIR U C U E tf* -7 y y * 

r * c: t ic«t y *•©->- >©Hgm u*-rs c <t 

5= *5lc, PLAYtf^v^yy^-rsctU:,*: 
y» f-a>s/->(Dff£3&i ( Bittf n«. stop^>5 
*yy*rscfcicfcy» fs££^±-rs 
5o c©5'f^5y , >'<'>K'>tc->— v**aar*ic 

M-f^-f h-7-<> K'>6^6->->«l©7 , 'l'3>* K^y 
? LTCO^'T > Kp y ^TSo 75 y -> 

y. ?<<zr : 7ij*/-><Di®&tftg±LT*>. iwrov'- 

(Bi5rgr) ?B «©5 -f 75 'J 5/- >©£*«» pJbET' 

[0 0 7 4] &ifc\ £©®EU:l47y P-;l/ (prer 
oil) i<K7hP-)l/ (po s t r o I I ) Ofiy 
* <Ky * Xtffc y . C ©#y * ^tT-J^Tf x y -7 f 

t ic <t y asses tiTt^*^y □-/u«n£J:tf 
k n-i\Mm*wmtr*imiibitTz&*vn&i' 

0J;ltfs 7'J P-Zl^^xy^tf y -7 
Xfl^x y ***iTl/»titf» *K*ftfc5'->*Bia L 
L/ci:*, *©l N*<flfc.J:ya9£&rifc7y P-il/B$ 

xy*#y*X#f l xy*;^fxT^**raicW:» 
n/i:->- VlCOl/>T*-© O U T £ A^Slia Lfc«t» <K 
7. h P-;l/B5P^fc^<D^{SST'W®6' t ai7D* ftTM 
7 y P-Zl/fcitftfT. h P-/U©«Mg«*8lHbr 
£©«s 7'J P-/U$Rg*J<fcy : #7. hP-JU*n»©tt 

mmtKZo ^yp-;uas«fctf*xhp-;uo)ftiB*a 

Lfcl^Ts 3"3©7y p-;l/*^T*«J:-?lc%oT^ 

^j$03yyp-/u^i5^LrcJi-&n:ii. *©^r 
njb^^-<^3>hp-7i 8©Btt#4»cj:yaft 
r *c ttf-pff*. ^'T^y^-r> leaser*. 3 

O07"U D-/W)?i-; ?<|?y *X£ISW\ *©t>"rtl 
[007 5] TAUTO CUEj fl)fi'y^#7^ 



-f =l > ©* y y ic J: y SSiWlt^ai L**59 fc46©*> 
©?**. W£*(CE*uW?*>*l*£, ^6^lt*n 
TPaiL^7ton*o TAUTO PLAYJ 
* # y * CUE ?J?3» VJScfclfP LAY #4t V£ <7 

Ufmct*<» >7M =1 >©? y y * ic J; y 

So 

[0 0 7 6] 02 41*. *-CL^'f>"*'r:'K , * : &5* 

*-f A^-rv^f >K7i*s c©*u:*8»©->-> 

y, J/->«S«lt153fttt«!)«W l >'rV 
[0 0 7 7] -7-<> K"7±g]5© rfiU->3>J lis 
-To u > h ^ ^ j « % ^S*E*©tttB« * -f A 

«IC* U V h ^ -f L>T'0 U T $ <A^ISS LfcH^lCit 

[0 0 7 8] 'J^VKf^ldi, ef*h77*1* 

^-ry K^tcvz-v^ggs-rsictis ffec^^o K^fr 

■) 'sFPyrr*. tf7 ? ^-c7)h7'y7l::i/->Ai«KP 
y y?nfc^^tis ; E-©bl7 :: *7 7"r;l/i:3>f(s:5:S^— 

<D h ? y ^lc->->«« Kp y ^*tifcfc*W:» 

y7lc«M»*tl^t\ ->-Vc7>M0 (P1J?) £• 

^MTSlc«s •5»<A7-r>±t7)eWcD->->^K7y 
^LTBftflDlWWTKPy^-*. -Ms h^y?±K 

kp y r*nrc^tts ifT**^?*— y^^-ttStotticjiff 

?S*. -HSglC^fPL/clMi^lClis iS7J«iS»?Lrc« 

TNORMALj fcjg&TSo fcTx^tt^-^-f ^■'trS'J 
^tc»f^L/i:^Ji^ltJ*s •J-fVK^TW© TSPL I 
Tj (t-f<tX7' l J7HE-K) SlJ?t5. SP 

l i TfciitRU fr-siifBtt*©*- x-r^-y-v^s 

«?LTs TREVJ /^-9>s *fcl* TFWDJ 

jg^-rsciictys i ->->*<£nc*- 7*-f*->-> 

©WiS/tttflHii*iifir«Ci:^-r»«. EI2 6l*s 
r$feSa#jj ©->->©^P©^^iSt5© rx<7-rxj © 

© rx^-fXj tc»(6r**-7 r 'r*->->tti!ii»*n 
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WiTZ>£^'3tcMmtf®%lc'i77LZ a rs L I Pj *m 
tRTZt. TREVJ Sfctt TFWDj 1?*;/ 

*<aT'B>J^»c-re-r c tms. x* ^-wfl-awgp 

<&3) Ct/j<«*o SL I Pttttli* C0>J:d«nH 
lc»LT*JBWMW»r* 

V<Dg* (fc*lS* •?•<*> I N*-fi»» OUT*-rZ0 £ 
?VI/*' J y* LT&MLtcyistf-L-Q'f y K**|B 
[0 0 7 9] C©*«f K">TW:» ill** 

TSCUE, PLAY, STOP(D&il?$>(Cj:»JJ9£ 

wrao^ua-ytcwysiTsnTvsiwj* 

&UHftO)->->£trrS->— ><D/1?7.hP 

>fl«»»Sr*^Uy^fi*tf I N*^/^ OUT*^/* 
<D^-* <t LTS jLSfci&ttU *fc*!)T^lc^3c:<h 

[0 0 8 0] ^>r>K^TgPlCfe*CLEAR#^> 
£it£U:8H^-5'1?* >T25£„ TELE 1?* >fc J:tfW 

^Pft* <fc "5 left* LTmnk Lfc V ^t*R<DS* (CfS UT 
7 7 -f /U* * <f > 1*3 lcMtt« <fc -5 ICIB'J^ L tc 

[0 08 1] /Vf^-r h9a#$>li* MSELfc*? 

k> cw^-r> K^xwutfti/fc— i o<d 

5fcto<0/l?*>7&s. fte<Dr>'T> K^ic«sit*y\-f -5 
-f h V K*"^0>9fl(l* K5 y *'& Kn y 7U: J: y ft 

», r^T<os/->*»RT**»j ! *y» itfMftHNi 



5< hSm&ff3fctoO«ffi4)#*:/*ttl*Tfe«. t 

I5tf*f ^-rv^-rvK^K^y* 

[0 0 8 2] S LOW/1?*>«> *-f .k^'f K 

d/c4&£>/1?*>T*35*o S LOW/1?* V^'J y*?"* 
*S(c r/^^-t+j £: ru.-+fi8j£<®j icfcsxn 

a <t -5 lz % mtiltf/- 

ft-SSM[WP-HS*fiai«W*. ftfe. *- 

[0 0 8 3] E12 5«s *<L,5-r>^'r>Kr>(C*5^ 
*B4*J(Sia)"7P-<D— ftl^^-To COftiStt, ^P-b 
y-y-*— K1 2 1 ±<DR AMlCft^S-nfcSiJffliyp**^ 

*y» pl AY/i?*><D*yy*icj:yei&3-tt£, 

[0 0 8 4] SLOW/1?*>^^:J:%XP-BaE3b , ! 
»S*nTU"»*4( k *H'< (23 1) x XP-T'&W-ftfcr 
S42^V*1 0 0%«fr* (2 3 7) . Xa-T'StV 
», Rdfe-B:j8«»**ftT^*4i'*iK« (2 3 2) „ 

S-T* (2 3 8) o A73ffl(*. CtD^Ta-tflCATJ 
*-t*Tts SSIM*. 5t©S LOW/1?* >*y y?mz 
a— y A73 £ ti:T txfe l\ 
[0 0 8 5] X^y ^2 3 2lc*>^TR^t)-»±^*B^* 
nT^-S^fURfrL/tH^tt. Jfelc»3t*nTf **-y 

y h^n**»T'Masr* (233) . *ic» jticii 

x^ttBsna^s s ictss 
■rs (234) . *-ct\ a»T<t^3ascDffl^tt«-r 

5 (2 3 5) . KftTQftftMNfl^teTfrb^*-'? 
y h«no^ftRM>^->(0A« J: y5®l^^lcli 

T> X^y^2 3 8'\Jt«J. X7'y7*2 3 8? 

X*y T'LT^Xr y ^2 3 9^51 1> «fe 3lc LTt. J: 
Xry7"2 3 5tC*5^T^»T<7)^^*^t!|!iJ8(i 

*nfcn^ici*. ^avic (t/s) xi oofcftA-f 

5 (2 3 6) . CttlCfcy, S«*nfc->->gfOTB*E 
WBB**-' y-y hB»BTlcjttjeLT3l»Blfrit*«« 

SVT'SSf* (2 3 9) . C<D>$)SV©fiitt, 
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[0 0 8 6] E2 4<D-S«'f'A^'f'>r>-l'>Kr>Tn*x & 
*-©fi£ (B^tl) (CtSU/c«TrT'B$P^± 

-r*5^-n««2&5<, m2A(omvit, ->->c b o o i 

T^SJ t->->CB0 0 2 rx<7<Xj tv>T&\zm<D 
JitLTv SM©^-V©^©OUT*^A£*tt5-f3> 

*tr -3 t l $ a santfas * c t\ y x h as*- k 

^tSttfc 02 4©*-fl^-f VS-fVKtftC&lT, 
H®±©L i s t D i s p I a y^~a— y 
y^t«t'J7 has*- Kift*. 
[0 0 8 7] 02 7li, C©yZh«S*-K©'7'r> 
K'J'SHBfcSfo C©BMKaSl,>Tli» 2 -f A^-Oa 
SSEBKaSSftT^TcT^T©^-^ £:£1t$8<!: L 

7uxhas*nSo c©yx has*- kti*. 

'MhWt-KTit, £->->OB$||f|tcBHIl&<i T 
^T©->- V© 7 7* -f ;l>©:&iRFtf|^©:*:*3' "e«Stf 

C©yXhaSfr6. B2 4|z£ 
»t*»'J^->->tt» ">->CB0 0 6 r^gtLHSj 
T-SofcC<!:)^W5, 02 7^502 4 0ifi^©*-f 
i^-f VtSt- KtcEg^tcli, HB±©T i me I i 
ne D i s p I a y^Za-#$ ??*U£ 
«fcl\, 

[0 0 8 8] 02 8U\ *-fi»7'f >SS*— K*U1S>© 

ias^n-©— «5*sro c©5as«\ yn-t-y-y-*- 

K1 2 1 ±©R AMlCffiSflS-n/cSiJffliyn^^^ya 
fey?#Jtftr«C&KJ:yiB9!&ri«. *f A^f > 



T\ ^-r^-T^VH^SK (2 2 1) . C©? 
-TV Kr>rttCt*. 02 4tCSL/c«J:-5&$-<A : 5-f'>a 
^- KT'J'fV KfrtgtfSSJftS (2 2 2) „ * 

* h ^ v * lcttfirti->->*d*tiTt^*^. C© 

tTtotl* (2 2 3) o m?UXs ->-V7f >K*frS« 
&<D->- > Z. ©■} -fy K -7 rt'S v K P -y ZflE 
n> *-ti54>mktfSt4rSft«. COttflMi* List 
D i s p I a y #9 >#?y'V?$ti«C 

yx ha^<DttmffiH#tt£n«£Tm£n« (2 

2 3, 2 2 4) „ UXh«jS'\©W8g;5Wi«8*£s * 

^/*7'r>r7-i'>Kr7a)r7-r>KOrtg^ia2 7 ics L 
fc*3auxh«s^-K / NaE"r* (225) . yz 
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(54) RECORDING AND REPRODUCING SYSTEM FOR BROADCASTING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a recording and reproducing system for 
broadcasting with which the new functions of recording and editing or the like and 
a comfortable operating environment can be provided while effectively utilizing the 
high- speed property of a random access storage device. 

SOLUTION: Inside a time line windowseries of scenes as reproducing objects are 
time sequentially displayed in the form of a bar-shaped graph having scene blocks 
proportional to the lengths of respective scenes. Series of scenes arranged inside 
the time line window can be put in order by the input operation of a mouse on a 
screen. When displaying the plural scenes as reproducing objectsin addition to a 
1st display mode for displaying the bar-shaped grapha 2nd display mode for 
displaying the list of character information for identifying the plural scenes is 
provided. 



CLAIMS 



[Claim(s)] 

[Claim 1]A recording reproducing system for broadcast characterized by 
comprising the following used for television broadcasting. 

A video data storing means which consists of random access storage which stores 

picture image data of two or more scenes. 

A display and an input device for graphical user interfaces. 

a series of scenes of a reproduction object — a time series — and a window 

display means to display a time-line window for displaying in a cylindrical graph 

which has the scene classification proportional to the length of each scene on said 

display. 



An alter operation acceptance processing means to receive alter operation of a 
series of scenes arranged in said time-line window which changes an order with 
said input device at leastHave a reproduction means which reproduces said a 
series of scenes continuouslyand said window display meansThe 2nd display mode 
that displays in a list text which said two or more scenes identify in addition to the 
1st display mode that displays said cylindrical graph when displaying two or more 
scenes of said reproduction object in said time window. 

[Claim 2]The recording reproducing system for broadcast according to claim 1 
since it shifts mutually between said 1st display mode and the 2nd display mode in 
said time-line windowwherein said window display means displays an operational 
manual operation button for a display-mode change with said input device. 
[Claim 3]Said alter operation acceptance processing means receives operation 
which dragging and dropping arbitrary scenes of a series of scenes by which 
graphical representation was carried out into said time-line windowThe recording 
reproducing system for broadcast according to claim 1 or 2 changing an order of 
the scene concerned according to this operation. 

[Claim 4]Said window display means displays a scene window which stores an icon 
showing each scene of recorded picture image data on said display besides said 
time-line windowSaid alter operation acceptance processing means receives 
operation which dragging and dropping an icon of arbitrary scenes in this scene 
window to arbitrary positions in said time-line window with said input deviceThe 
recording reproducing system for broadcast according to claim 1 2or 3 determining 
reproduction sequence of storing of a scene to said time-line windowand a series 
of scenes according to this operation. 

[Claim 5]About a specific scenestore said video data storing means at least more 
widely than the starting point and an end point of the scene concernedand picture 
image data said window display meansBy directing arbitrary scenes in said time- 
line window or said scene window with said input deviceThe recording reproducing 
system for broadcast according to claim 4wherein it opens a preview window 
defined beforehand and said alter operation acceptance processing means 
receives a transfer method of the starting point of the scene concerned in this 
preview windowor an end point. 

[Claim 6]Said alter operation acceptance processing means so that an input of a 

desired value of the regeneration time may be received to 1 or two or more 

scenes which were displayed in said time-line window and regeneration time of 1 

concerned or two or more scenes may be in agreement with said desired valueThe 

recording reproducing system for broadcast according to any one of claims 1 to 5 

calculating a variable power value of reproduction speed. 

[Claim 7]A recording reproducing system for broadcast given in either 

characterized by comprising the following after [ 1-6 ] a claim. 

Said video data storing means also stores voice data corresponding to picture 

image dataand is a track of an image in said time-line window. 

A final controlling element for choosing a normal mode which fixes a 



correspondence relation of an image scene and audio scenes which have an audio 
track corresponding in time on a track of this imageand correspond to it 
furtherand split mode which does not fix a this relation. 

A final controlling element for extending the front end or the back end of audio 
scenes per scene in this split mode. 

[Claim 8]A recording reproducing system for broadcast given in either 

characterized by comprising the following after [ 1-7 ] a claim. 

Said video data storing means also stores picture image data and corresponding 

voice dataand is a track of an image in said time-line window. 

A final controlling element only for time to have an audio track corresponding in 

time on a track of this imageand be equivalent to it per 1 field of a video signal 

further to shift the contents of audio scenes to the front or back. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the recording reproducing system 
used for television broadcastingand relates to the recording reproducing system 
for broadcast using the digital data storage in which random access is possible 
especially. 
[0002] 

[Description of the Prior Art]Conventionallythe videotape recorder (VTR) has been 
long used as a recording reproducing system for broadcast. Immediately after 
recording a certain scenein order to use the magnetic tape which performs a 
sequential access as the recording mediumwhen it seemed that VTR wants to play 
the scenethe waiting time accompanying tape rewinding occurred and the quick 
response was difficult for it. In order to have performed quick edit also on the 
occasion of edit of a recorded imagethe sequential access and the low speed 
record reading speed became trouble. 
[0003] 

[Problem(s) to be Solved by the Invention]On the other handprogress of the data 
compression technology of an image and the recording reproducing system which 
used the possible storage of more nearly high-speed random access like a 
magnetic disk drive (hard disk drive) conjointly are beginning to be used in recent 
years. 

[0004]Howeverin the field of broadcasting equipmentthere was still room for an 
improvement in operativity when actually using such recording playback equipment 
especially in a sport relay broadcast etc. The improvement in operativity and the 
prevention from an operation mistake of editing operation which combine two or 
more scenes recorded especiallyor change the length of each scene are desired. 



[0005]Thenthis invention is a system using the possible storage of such random 
access. The purpose is to provide the recording reproducing system for broadcast 
which can present a new function and comfortable operating environmentssuch as 
inclusion which harnessed the rapidity of random accessand edit. 

[0006] 

[Means for Solving the Problem]A recording reproducing system for broadcast by 
this invention used for television broadcastingA video data storing means which 
consists of random access storage which stores picture image data of two or 
more scenesA display and an input device for graphical user interfacesTo a time 
seriesa series of scenes of a reproduction object And a window display means to 
display a time-line window for displaying in a cylindrical graph which has the scene 
classification proportional to the length of each scene on said displayAn alter 
operation acceptance processing means to receive alter operation of a series of 
scenes arranged in said time-line window which changes an order with said input 
device at leastHave a reproduction means which reproduces said a series of 
scenes continuouslyand said window display meansthe 1st display mode that 
displays said cylindrical graph when displaying two or more scenes of said 
reproduction object in a list in said time window — in additionit has the 2nd 
display mode that displays in a list text which said two or more scenes identify 
[0007]While being able to recognize that order and length to a time series and 
being able to edit a series of scenes of a reproduction object with the 1st display 
mode of this time-line windowBy switching and displaying on the 2nd display 
modeit becomes possible with the 1st display mode to also recognize easily a 
minute scene which has a possibility of overlooking. 

[0008]As for said window display meansit is preferred to display an operational 
manual operation button for a display-mode change with said input device in said 
time-line windowsince it shifts mutually between said 1st display mode and the 
2nd display mode. This manual operation button can be directed byfor 
exampleusing a pointing device like a mouse as an input device. 
[0009]As for said alter operation acceptance processing meansit is preferred to 
receive operation which dragging and dropping arbitrary scenes of a series of 
scenes by which graphical representation was carried out into said time-line 
windowand to enable change of an order of the scene concerned according to this 
operation. Therebythe operativity of order change improves. 
[0010]Said window display means displays a scene window which stores an icon 
showing each scene of recorded picture image data on said display besides said 
time-line windowSaid alter operation acceptance processing means receives 
operation which dragging and dropping an icon of arbitrary scenes in this scene 
window to arbitrary positions in said time-line window with said input devicelt is 
also possible for it to be made to determine reproduction sequence of storing of a 
scene to said time-line window and a series of scenes according to this operation. 
Therebycooperation operation between window screens becomes easy. 
[001 1]Preferablyabout a specific scenestore said video data storing means at least 



more widely than the starting point and an end point of the scene concernedand 
picture image data said window display meansBy directing arbitrary scenes in said 
time-line window or said scene window with said input deviceOpening a preview 
window defined beforehandsaid alter operation acceptance processing means 
receives a transfer method of the starting point of the scene concerned in this 
preview windowor an end point. By thisthe starting point and an end point of 
arbitrary scenes are promptly and easily correctable. Picture image data is stored 
in random access storagemakes a scene arbitrary portions of this stored picture 
image dataand this originates also in being creation and it being correctable. 
[0012]Said alter operation acceptance processing means can also calculate a 
variable power value of reproduction speed so that an input of a desired value of 
the regeneration time may be received to 1 or two or more scenes which were 
displayed in said time-line window and regeneration time of 1 concerned or two or 
more scenes may be in agreement with said desired value. It becomes possible to 
carry out slow reproduction of the specific scene (group) by this according to the 
target regeneration time. 

[0013]Said video data storing means also stores voice data corresponding to 
picture image dataand in said time-line window A track of an imageA final 
controlling element for choosing a normal mode which fixes a correspondence 
relation of an image scene and audio scenes which have an audio track 
corresponding in time on a track of this imageand correspond to it furtherand split 
mode which does not fix a this relationlt may have a final controlling element for 
extending the front end or the back end of audio scenes per scene in this split 
mode. This can perform easily operation of extending specific audio scenes to a 
field of other audio scenes. 

[0014]Said video data storing means also stores picture image data and 
corresponding voice dataand in said time-line window A track of an imagelt has an 
audio track which is equivalent to a track of this image in timeand may have a final 
controlling element only for time to correspond per 1 field of a video signal to shift 
the contents of audio scenes to the front or back further. It becomes possible to 
correct easily a gap with an image and a sound which were generated by a certain 
factor by this. 
[0015] 

[Embodiment of the Invention] Hereaftera drawing explains the concrete 
embodiment of this invention in detail. 

[0016]Firstthe outline composition of the whole recording reproducing system for 
broadcast with which this invention was applied to drawing 1 is shown. This 
system has the digital-recording playback equipment 10 at the center. The digital- 
recording playback equipment 10 contains the random access storage which 
memorizes image (video) data and voice (audio) data in digital one. According to 
this embodimenta magnetic disk drive is used as random access storage. There is 
the camera selector 4 which chooses some outputs of two or more television 
cameras 2 and these cameras 2 in the preceding paragraph of the digital-recording 
playback equipment 10and the output of this camera selector 4 is inputted into 



the digital-recording playback equipment 10. The digital-recording playback 
equipment 10 may have two or more input channels. Not only a video signal but an 
audio signal is included in the output of the camera 2. Although the simultaneous 
input of the video audio signal of two or more channels is possible in this way to 
the digital-recording playback equipment 10it may be an input of only one channel. 
There may be the one camera 2 and its camera selector 4 is not indispensable. 
[0017]The digital-recording playback equipment 10 may have two or more output 
channels (channel reproduction). The monitor 6 is connected to the latter part of 
the digital-recording playback equipment 10 for every output channel of theand 
the switcher 8 which chooses as the latter part from two or more video signals 
and audio signals further the signal which should be carried out a broadcast output 
(broadcasting) is connected to it. In the switcher 8it has the external input line 7 
which can receive the signal from the outsidesuch as a camera and VTR besides 
two or more channel output of the digital-recording playback equipment 10. There 
may be two or more external input lines 7. A signal with the selected switcher 8 is 
outputted to the main line 9 for broadcast. Switchover control of the switcher 8 is 
done by the person in charge of broadcast. 

[0018]For control of the digital-recording playback equipment 10the keyboard 
14the mouse 16and the display 12 are connected. It is also possible to use 
arbitrary pointing devicessuch as a trackballinstead of a mouse. The display 12the 
keyboard 14and the mouse 16 are the devices for giving GUI (Graphic User 
Interface)and are for performing various operations of inclusioneditreproductionetc. 
interactively on a display screen. The live controller 18 is connected to the digital- 
recording playback equipment 10. The live controller 18 is a motion controller only 
for this system which makes video control main and can control much functions. 
Two or more live controllers 18 can be formed separately (every virtual recorder 
mentioned later) for every operation channel of the object to operate. Or it is also 
possible to share the one live controller 18 to two or more operation channels. In 
the live controller 18although almost all operations by GUI can be performedcut 
edit (edit in the time-line window mentioned later) cannot be performed. As 
operation peculiar to the live controller 18the adjustable setting of the 
reproduction speed by the jog shuttle dial 18a and the variable control of the 
reproduction speed by the lever 18b for slow are possible. 

[0019]The hardware constitutions of the digital-recording playback equipment 10 
are shown in drawing 2 . 

[0020]The digital-recording playback equipment 10 is equipped with the EISA bus 
110 of 17 slotsand the digital video bus (CCIR601) 130 of 12 slots by this example. 
The processor card 121 and the display controller card 122and the RS422 
interface card 125 are connected to the slot of the EISA bus 125. Depending on a 
cardit is connected ranging over both the slots of the EISA bus 125 and the digital 
video bus 1 30. In the example of a graphic displaysuch cards are the genlock 
reference card 124the disk controller card 123the input video interface card 
126the video output interface card 127and the audio input-and-output interface 
card 128. 



[0021] A microprocessor (for examplei486 by InteORAMan input/output 
interfaceetc. are carried in the processor card 121. The hard disk drive 160 for 
systems and the floppy disk (flexible disk) drive 150 are connected to this 
processor card 121 and the keyboard 14 and the mouse 16 are further connected 
to it. Controller displays are carried in the display card 122and the display action 
of the display 12 is controlled. 

[0022]The input video from the camera selector 4 is connected to the input video 
interface card 126and the video signal to the monitor 6 from the video output 
interface card 127 is outputted to it. In the audio input-and-output interface card 
128the interface of the audio input from the camera 2 and the audio output to the 
monitor 6 is taken. These input signals may be analog signalsor may be digital 
signals. In the case of an analog signalit is changed into a digital signal inside. 
These input-and-output interface cards can be extended. 

[0023]The video router 133 which changes an input-and-output video signal is 
built in the digital video bus 130. The video router 133 can change the arbitrary 
inputs of 32 inputs to the arbitrary outputs of 32 outputs in this example under 
control of a processor. 

[0024]The disk controller board 123 controls the hard disk disk drive 140 for 
videos. Two or more sets (the example of a figure : [ four sets of ] a total of 16.8 
G bytes) are controlled for 4.2 G bytes of hard disk (random access storage) by 
this example via the SCSI-2FAST/WIDE bus 135. The disk controller board 123 
and two or more sets of hard disk drives 140 can also be extended. 
[0025]It is because an internal clock is locked in the genlock reference interface 
card 124 at the black burst signal of external usual NTSC or PAL. The RS422 
interface card 125 provides the interface for connecting the live controller 18. 
[0026]The composition of the disk controller 123a carried in the disk controller 
card 123 is shown in drawing 3 . In drawing 2t his correspondswhen the two disk 
controller cards 123 are mounted. In the one disk controller 123ait has two JPEG 
(Joint Photographic Expert Group) compression / extension chips 123b and 123c 
for two channels. For inclusion of a more nearly prolonged video signalby this 
exampleMotion-JPEG compression technology is usedan image is compressedand 
it stores in a hard disk. There are one video input/output channel and four audio 
input/output channels in each chipand while compressing an input video signal and 
an audio signal and storing in a diskthis compression stored information can be 
elongated and outputted. 

[0027]In this systemit has two or more physical resources (resources) which may 
function as a VCR respectively. The number of this resource corresponds to the 
number of compression/extension chip. These resources can be assigned to the 
function in which inclusion / reproduction differs from edit etc.according to a 
users purpose. For examplealthough there may be little camera inclusionto carry 
out edit. According to a usea resource can be effectively used [ which reduces the 
channel for inclusion and forms the channel for edit independently ] to increase 
camera inclusion conversely so that it may say that the channel for inclusion is 
increased and the channel for edit is not formed. In this systemsuch a logical VCR 



is called a virtual recorder. 

[0028] Drawing 4 explains the operational mode of this system. A horizontal axis 
expresses time among a figure. A REC point to the REC STOP point of the figure 
(a) expresses the clip as a unit of physical record to a disk. In the figure (b)from a 
REC point to ENTER/CUEUP is equivalent to a clip. The unit of logical record is 
called a scene to the clip of a physical record unit. In this examplethe image of the 
arbitrary sections in a clip is specified as a scene which is an image which may be 
reproduced behind. The deep shading portion in a figure and on a time-axis 
expresses the inclusion scene in an inclusion channeland a thin shading portion 
expresses the reproduction scene in channel reproduction. 

[0029]The figure (a) shows two-channel inclusion mode. In this modean inclusion 
channel and channel reproduction exist independently. The recording start of the 
information on an inclusion channel is carried out from a REC point. Thenan 
operator points to the starting point (IN time) of a scene with MARK directionsand 
directs the end point (OUT time) of a scene with ENTER/CUEUP directions in a 
place suitable subsequently. One scene is specified by this and the scene specific 
data for specifying this scene is generated. The structure of this data is mentioned 
later. Search of a scene is performed by CUEUP and the reproducing output of the 
scene incorporated now with PLAY directions is carried out on channel 
reproduction. This reproducing output is not an output from the digital-recording 
playback equipment 10 to the lastand a broadcast output is not necessarily carried 
out as it is. It is a signal with the selected switcher 8 that a broadcast output is 
carried out as mentioned above. In this two-channel inclusion modesince the 
inclusion channel is formed separately from channel reproductioninclusion with an 
inclusion channel is continued also under a reproducing output. For 
exampleoperation which does not make inclusion break off also during slow 
reproduction is possible. Thereforetake the important scene generated during 
reproduction and it is not spilt. Such a scene can create a scene lateras long as it 
is recorded as a clip. 

[0030]When ENTER/CUEUP directions are performed without performing MARK 
directionsthe time of only the time (mark time Tm) set beforehand going back from 
the indication point mark becomes settled as an IN timeand the scene of the time 
width is generated. After a decisive scene finishes by thisbut scene creation can 
be directed. The reproducing output of this scene can be promptly carried out with 
PLAY directions. The position of IN time and an OUT time is the range of a 
corresponding clipand can be changed behind. 

[0031] Drawing 4 (b) shows one-channel inclusion mode. In this modesince an 
inclusion channel and channel reproduction share one resourceit cannot record 
during reproduction. Thereforeinclusion of a clip stops at the time of 
ENTER/CUEUP directions. In order to record againit is necessary to perform REC 
directions again after the end of reproduction. Other operations are the same as 
that of two-channel inclusion mode. 

[0032]In performing inclusion and reproduction with two-channel inclusion mode to 
one set of a camera inputit needs two resources as said resource. This is for 



continuing inclusion also during reproduction of a scene. Both resources share one 
channel reproduction. One resource is sufficient in performing inclusion and 
reproduction with one-channel inclusion mode to one set of a camera input. In 
performing time-line edit mentioned laterit needs one resource separately. In this 
casethe video and the audio after edit are played at the same speed. For 
examplean audio will also become slow if video is made slow. Howeverthe audio 
split edit from which the break of the scene of video and the break of the scene of 
an audio differ is possible by this one virtual recorder. It is necessary to assign 
one resource separately to audio edit to change the reproduction speed of an 
audio and video by the time-line edit mentioned later. Such a use can consider a 
case so that background music may be put on the video of slow reproduction at 
normal speedfor example. 

[0033]To record two camera inputs simultaneously synchronouslytwo resources 
are requiredand in order to perform this inclusion and reproduction 
simultaneouslytwo more resources are needed. Also in this caseboth images share 
the channel reproduction of the same system. 

[0034]In this systemvarious kinds of windows displayed on the display 12 for GUI 
operation are used. In this exampleeach window of a record controller windowa 
scene windowa preview windowa highlight windowa time-line windowa library 
windowand an event window is adopted. Hereafterthe operator operation and the 
system action in each of these windows are explained in detail. 
[0035]The information processor using the processor on the processor card 121 in 
this embodimentWindows NT (trademark of Microsoft Corp.) is made into the 
operating systemthe control program peculiar to this system operates on itand a 
main menu screen (not shown) is displayed on the display 12. 
[0036]By carrying out selection instructing of the "configuration" from this main 
menu screena configuration window as shown in drawing 5 is opened. In this 
windowthe resource mentioned above is assigned to a various function according 
to a users use. Hereone shall be chosen for one-channel inclusion modeand one 
and one two-channel inclusion mode shall be chosen for an edit channel. The icon 
showing the various function in "edit" area in the window and 
"inclusion/reproduction" area shows the number of the resource which it needs 
by the pattern. It clicks on the icon of "1 CHANNEL" of "inclusion/reproduction" 
area with a mouse first for one-channel inclusion. A click doubles a mouse cursor 
to the object on a screenand operation of pressing a mouse button is said. A color 
is attached to one of four boxes which are in the upper right portion of a window 
at this time. As for thesea box expresses the number of a resource. In this 
examplethe physical resource of four channels existsand when the color of one 
box changesit is shown that one channel (A channel) of them was assigned. In the 
backwhich can assign a resourceor (namelynumber of an empty resource) this 
resource operating condition display shows at a glance. Thenif it clicks on the icon 
of the function for the video edit in "edit" area "1CHANNELEDIT"a new channel 
(B channel) is assigned to editit will be indicated by coloring and one more box of a 
resource will be remaining two pieces. If the icon of "2CHANNEL" in 



"inclusion/reproduction" area is selectedtwo resources will newly be assigned to a 
new channel (C channeOand a coloring indication of the box of all the resources 
will be given. It means that all the resources had been assigned by this. 
[0037]Thusit can assign a various function [ for the purpose of four physical 
resources of the digital-recording playback equipment 10 ]. 

[0038]"Groupie edit" in editing area is the function to use when carrying out time 
difference reproductionomitting the scene which does not have necessity among 
the recorded imagesand two resources are used also for this. The button on a par 
with the lower part of a window is the Clear button used when redoing from the 
beginning the OK button which recognizes setting out of assignmentthe Cancel 
button which cancels setting outand setting out. Each menu item of "resource 
setting out'Youting configurationothersand "filing" other than "resource 
assignment" chosen now is displayed on the window upper part. 
[0039] Drawing 6 shows the screen displayed by clicking "resource setting out" in 
the window screen of drawing 5 . In this screenassignment of a maximum of eight 
RS422 ports (for the live controllers 18)assignment of the audio bank to a 
maximum of four cardsetc. are set up to each channel set up on the screen of 
drawing 5 . Assignment can be performed by clicking the intersection on the 
procession in the preceding paragraph and the latter part of a viewing area of a 
resource. In this exampleassignment of one-pair plurality or two or more to 1 
besides 1 to 1 is possible for a port and a resource. Since a resource is not 
assigned to a "library resource" (function of the library window mentioned later) if 
it becomes independentin order to share the channel reproduction of the resource 
of other functionsone of resources is specified. For examplethe resource for edit 
is shared. In a screen lower right partthe compression ratio of the image data of 
each channel is selected. 

[0040] Drawing 7 shows the screen displayed by clicking "routing configuration" on 
the screen of drawing 5 . In this screenassignment of an input source (inclusion 
channel) and an output source (channel reproduction) is performed to 
inclusion/channel reproduction (the example of drawing 5 A channel and C 
channel). As an input output sourcethere is an audio input/output card besides 
video input/output cardssuch as a digital composite video signal and an analog 
composite bidet signal. 

[0041] Drawing 8 shows the screen displayed by clicking "others." "PURIRORU 1" 
in the "timer-settings" area on the left-hand side of this screenPURIRORU 2and 
"PURIRORU 3" are the input area which can set up three kinds of PURIRORU 
time. A "post-roll" is input area which sets up post roll time. The function of 
PURIRORU and a post roll is mentioned later. Although PURIRORU time affects 
operation of an operator having made multidata input only of PURIRORU time 
possibleit is because post roll time does not affect operation of an operator at all. 
the column of four numerical values of "timer-settings" area — respectively — 
the time from the left — a part — a second — a frame number (30 frames per 
second) — expressing . Actuallythe respectively suitable upper limit for these 
preset values may be provided. "ENTER SPACE" is input area which sets up 



whether inclusion is stopped and a cue rise is carried outafter which continues clip 
inclusion after ENTER/CUEUP directions in the case of one-channel inclusion. In 
one-channel inclusionas mentioned abovealthough clip inclusion is stopped by 
ENTER/CUEUP directionsin order to leave the room of change to the outside 
direction of a next OUT time rather than to stop promptly with the directions 
concernedsuch management is carried out. "FORWARDSPACE" and "REVERSE 
SPACE" are the input area of a front edge left for applying paste and a back edge 
left for applying paste. If disk arrangement mentioned later is performed at the 
time of two-channel inclusion modein order to secure the storage area of a 
diskthe picture image data of the clip except a scene corresponding point will be 
eliminated. In that caseit is preferred to give a certain amount of margin before 
and after a scene in consideration of the possibility of movement of next IN time 
and an OUT time. The float is an edge left for applying paste. The range of the 
set-up edge left for applying paste is removed from the object of disk arrangement 
with a scene corresponding point. 

[0042] "Automatic disk arrangement" area is input area which sets the parameter 
at the time of automatic disk arrangement being performed. While automatic disk 
arrangement continues inclusion for a long timeit is a function which eliminates 
unnecessary data automatically in connection with the capacity of the hard disk 
140 decreasing. By thisinclusion time is extensible substantially to fixed capacity 
of hard disk drive. The opportunity which performs automatic disk arrangement is 
a time of the availability of the disk 140 breaking a preset value. "START 
REMAIN" is input area which sets up the availability of the disk 140 used as the 
opportunity which performs this automatic disk arrangement. At the time of disk 
arrangementportions other than the scene of the clip data before a certain time 
are eliminated from the present in the direction of the past. It is because the 
direction of old data is considered that importance is low. "LEAVE SPACE" is 
input area which sets up the value which defines the latest time width that is not 
made into the object of disk arrangement in the case of automatic disk 
arrangement. 

[0043] "The drops frame / non drops frame" of "option" area are area which 
defines whether a fraction is taken into considerationwhen calculating the frame 
number which has a fraction per second. "1 Field / 2Field" is the area for choosing 
whether it plays with the image of the 1 fieldor it plays with the image of the 2 
fieldswhen playback of video is suspended. It is more desirable to reproduce in the 
1 field in the case of still picturessuch as a quick image of change. "MAX 
SHUTTLE SPEED" is input area which sets up the maximum limiting speed of a 
shuttle. 

[0044]The memory area which stores various kinds of parameters set as drawing 9 
in the configuration window is shown. This memory area is provided on RAM 
carried on the processor card 121 and various kinds of parameters 301-312 
mentioned above are stored. 

[0045] Drawing IQdrawing H and drawing 12 show the scene in this embodimenta 
highlightand the table showing the data structure of an eventrespectively. 



[0046] Drawing 10 shows the scene data table 410 which registers the data of each 
scene registered into the scene window illustrated behind. This scene data table 
410 has each field of the time code of that scene numberthe clip number of a 
corresponding clipIN timeand an OUT timedurationa scene nameand a comment 
for every scene. 

[0047] Drawing 1 1 shows the highlight data table 420 which registers the data of 
each highlight registered into the highlight window illustrated behind. The highlight 
data table 420 has each field of the time code of the number of the highlightthe 
scene number (there may be plurality) of a corresponding sceneIN timeand an 
OUT timedurationa highlight scene nameand a comment for every highlight. 
[0048] Drawing 12 shows the event data table 430 which registers the data of each 
event registered into the event window illustrated behind. This event data table 
430 has each field of numberssuch as that event numbera corresponding sceneor 
a highlightdurationan event nameand a comment for every event. 
[0049]An example of a record controller window is shown in drawing 13 . This 
window is a window for performing inclusionreproductionand generation of a scene 
from on a screen instead of the live controller 1 8andtherebycan perform 
necessary minimum operation to the channel to which the controller 18 is not 
connected. By the channel to which the controller 18 is connectedconcomitant 
use with the controller 1 8 is also possible. 

[0050]In "operation channel" areathe channel of the operation target by this 
record controller is chosen. This channel is equivalent to A in "resource 
information" area shown in drawing 5 instead of a physical channelBCand D 
channeland equivalent to the logical virtual recorder mentioned above. "REG" and 
the "STOP" button in "inclusion" area are a button which directs the inclusion 
(recording) start and end of a clip which were mentioned above. The PLAY button 
and the STOP button of "reproduction" area are a button for reproduction / stop 
of the recorded scene. 

[0051 ]The "MARK" button of "scene creation" area is a button equivalent to the 
MARK directions explained by drawing 4 and specifies the starting point (IN time) of 
a scene. The ENTER button specifies the end point (OUT time) of a scene. 
Generation of a scene will also be ended if the STOP button is clicked without 
carrying out ENTER directions after MARK directions. While an ENTER/CUE 
button is a button equivalent to the ENTER/CUEUP directions explained by 
drawing 4 and specifying the end of a sceneA cue rise is carried out in IN time (at 
the time [ Actually ] before PURIRORU time) of the scene so that the scene can 
be reproduced immediatelyand it is stood still in VAR mode. VAR mode is the 
mode which validates the lever 18b for slow. The "CONT" check box of "scene 
creation" areaWhen the scene is reproduced with the PLAY button after scene 
creation and an OUT time is reachedit is for choosing whether the image of the 
OUT time of the scene of the is outputted in the state where it stopped with the 
still pictureor the image of an inclusion channel is continued and outputted. The 
latter will be chosen if it checks to a check box. 

[0052]"RECORD TIME" in a record controller window displays the time (time 



code) of the recorded last. "PLAYER TIME" displays the time code currently 
reproduced. This display is also suspended when reproduction has stopped. Which 
indicates whether time has passed after the image which is reproducing "DELAY 
TIME" now is recorded. Stepping of the time code is carried out by a free run by a 
built-in generatorand it is generated. This generator can be set by external LTC 
(Logitudinal TimeCode). 

[0053]An example of a scene window is shown in drawing 14 . A scene window is a 
window for considering it as an icondisplayingstocking the identification information 
(scene number etc.) of each scene generated using the record controller window 
( drawing 13 ) or the live controller 18 ( drawing 1 )and searching if needed. That isit 
is a drawer which stores the scene. There is no function which reproduces a 
scene directly from this window. The arbitrary scenes in a window can be chosen 
with a mouseand can perform operation to the scene by drags and drops the 
selected scene to other windows by the function which other windows have. After 
drag and drop double a mouse cursor to the moved object thing on a screena 
mouse cursor is moved to a movement destinationwith a mouse button 
pressedand operation of detaching a mouse button is said. Pointing devices other 
than a mouse can also perform same operation. By double-clicking arbitrary 
scenesthe preview window mentioned later is opened and the change operating of 
a scene namethe input of a comment and IN timeand an OUT time becomes 
possible in it. A scene window exists only the number of the virtual recorders 
(two-channel inclusion or one-channel inclusion) of an inclusion system. For 
examplein three scene windowsthe virtual recorder of one-channel inclusion will 
existwhen the number of the virtual recorders of two and two-channel inclusion is 
one. In order to distinguish each scene windowa channel name (the example of a 
figure [C]) is displayed on the title bar of a window. 

[0054]The display of each scene in a scene windowThe icon display etc. which 
display a scene name (a default is a scene number) and scene generating time as 
shown in drawing 14 . A scene numbera scene nameIN timean OUT 
timedurationThe list display ( drawing 15 ) which shows a comment by textthe grid 
display which displays only a scene name in the shape of a lattice ( drawing 16 )The 
search display (Search Display) ( drawing 17 ) which can input the conditions for 
search of arbitrary scenes is also possibleand can be respectively chosen from the 
menu bar of the window upper part. The target scene can be searched with the 
search display screen of drawing 1 7 from various search conditionssuch as a 
scene namean inclusion dateinclusion timeand a comment. 
[0055]The scene which became unnecessary can also be deleted by drags and 
drops to the garbage can (not shown) on a display screen. 

[0056]An example of inclusion of a clip and the process flow of generation of a 
scene is shown in drawing 18 . This corresponds to processing in two-channel 
inclusion mode. It realizeswhen a processor executes the control program stored 
in RAM on the processor card 121 and this processing is started by the click of a 
REC button. 

[0057]Firstthe inclusion start of the signal of an inclusion channel is carried out 



(21 1) . That isthe point turns into the starting point of a clip. The input image of an 
inclusion channel can be supervised on the monitor 6 of corresponding channel 
reproduction. An operator clicks the MARK button in the starting point of a scene 
to reproduce latersupervising the image. According to these MARK directions 

(212) the time code at that time is recorded as an IN time (213). Thenan operator 
clicks the ENTER button in that he would like to end generation of the scene. 
According to these ENTER directions (214)the time code at that time is recorded 
as an OUT time (215). Subsequentlythe scene which has this IN time and an OUT 
time is generated (216). Under the present circumstancesa scene number is 
automatically assigned to that scene in order of generation. For examplea scene 
number is added like SC001 SC002SC003and ... Hereas for "S"a scene and "C" 
show an inclusion channel. 

[0058]Since scenes are some clipsit does not have an image of the scene itself 
separately from a clipThe time code (duration from IN time to an OUT time or 
instead of being a time code of an OUT time) of the scene specific data which a 
correspondence relation with a clip understandsi.e.IN timeand an OUT time is held. 
When the same time code may exist with two or more clipsthe clip number 
mentioned later is also included in scene specific data. Such scene specific data is 
saved at the scene data table 410 shown in drawing 10 . A scene namea 
commentetc. can be added to a scene with an operator. 

[0059]When ENTER directions are the things accompanied by CUEthe head of the 
generated scene is pulled out. Thenit returns to Step 212 and MARK specification 
of the following scene is received until the REC STOP button is clicked (219). A 
click of the RECSTOP button will end inclusion of the inclusion channel concerned 
(220). That isthe time turns into an end point of a clip. Preferablyalso about a 
clipat the time of a REC startthe clip number is generated automaticallyand it is 
recordedand to the recorded image (and sound) datathe time code at the time of 
the inclusion start and an end (or duration from a start to an end) matchesand is 
saved. 

[0060]Without detecting MARK at Step 212when ENTER is detectedas it is shown 
in (217) and drawing 19 (b)only the mark time Tm set up beforehand records the 
time code at the last time as an IN time (218)and it progresses to Step 219. After 
this checks generating of an important scenewithout performing MARK directionsit 
can go back mark time and a scene can be generated. Generation of many useless 
scenes is avoidable by this. Mark time is good also as a user s variable setting out 
being possible. 

[0061] Directions of RECENTERREC STOPetc. can be performed also from the live 
controller 18. In the case of one-channel inclusion modeas mentioned aboveclip 
inclusion is ended with ENTER/CUE directionswithout waiting for REC STOP 
directions. 

[0062]Nextthe function of PURIRORU and a post roll is explained. 
[0063]When changing the information outputted to the main line 9 from a certain 
program (or scene) to other programs (or scene) in the switcher 8 ( drawing 1 )For 
examplewhen changing an output from the switcher input X to the switcher input 



Yit is preferred that the starting point of the image of the input Y is in agreement 
with the change time of the switcher 8. Howeversince the operator of the switcher 
8 differs from the operator of GUI or the live controller 18its starting point of the 
image of a switch destination does not usually necessarily correspond with the 
change time of the switcher 8. When the reproduction start of the image of a 
switch destination is overdueor when the change of the switcher 8 is rash from a 
change schedule timethe right image of a switch destination is not prepared yetbut 
there is a possibility that inconvenient imagessuch as a noisemay be broadcast. 
Thenwhen the PURIRORU time (for examples seconds) PR is set up as time 
before the starting point (IN time) of a scene as shown in drawing 19 (a)and 
reproduction instructionsuch as a sceneoccursreproduction is started from the 
time of a PURIRORU time quota from the IN time. That isoperatorssuch as 
GUItend to start reproduction earlier [ this / PURIRORU time part ] than a change 
schedule time ( drawing 20 (a)). Under the present circumstanceseven if the start 
of the image of a switch destination is overdueeven if the ( drawing 20 (b)) or 
change time of the switcher 8 is rash from a schedule timeit is lost that an 
inconvenient image is outputted. After the operator of the switcher 8 can check 
the image of a switch destination early [ PURIRORU time part ] and checks that it 
is a right imageit can change the switcher 8 at the predetermined time. 
[0064]On the contrarywhen the image of a changing agency is completed earlier 
than a change timeor when a change is late for a change schedule timethere is a 
possibility that the still picture or noise of a changing agency may be broadcast. 
Thenas shown in drawing 1 9 (a)the post roll time (for examplelO seconds) PO is 
set up as time after end points (OUT time)such as a scene. Therebythe scene of a 
changing agency continues reproduction by post roll timeeven after reaching the 
OUT time. Thereforewhen the image of a changing agency is completed earlier 
than a change time ( drawing 20 (c))even if it is a case where a change is late for a 
change schedule timesince continuous reproduction of the image is carried outit is 
lost that an inconvenient image is outputted only of the post roll time PO. Drawing 
20 (d) correspondswhen [ extreme ] the OUT time of the image of changing 
agency X is before a change over point and IN time of the image of the switch 
destination Y is after a change over point. Also in this casethe above-mentioned 
problem is avoided like the case of (b) and (c). 

[0065]An example of a preview window is shown in drawing 21 . A preview window 
is usedwhen changing the time of seeing imagessuch as a scene which exists 
temporarilyand IN time or the OUT time of the scene in order to pass an image to 
the main line 9 ( drawing 1 ) not but. A change of namessuch as a sceneor a 
comment can also be made in this window. The example of the figure shows the 
preview window it was [ the preview window ] open by double-clicking one library 
scene in the library window mentioned later. 

[0066]Numberssuch as an applicable scene (a figure library)a namean inclusion 
datea commentetc. are displayed on the "information" area of the window upper 
part. "Edit" area shows IN timea current time (current time code)an OUT 
timedurationand a PURIRORU reserve time. A "current time" shows the time code 



of the image reproduced nowand "duration" shows the time interval from set-up 
IN time to an OUT time. In the clip corresponding to the scene concerned etc.a 
"PURIRORU reserve time" shows the time width of the image which exists at the 
time before IN timeand this serves as a rule of thumb which judges the possible 
range at the time of moving IN time to the front. The relative relation of IN timea 
current timean OUT timeand duration is displayed in a cylindrical graph. The 
operation channel which should output a preview image is chosen in "motion 
control" area. 

[0067]The "operation channel" of "motion control" area of the window lower part 
is for choosing the output channel of a logical virtual recorder and outputting a 
preview image. When there is a virtual recorder for editit is made to make a 
preview image output to the output channel for edit by default. "Image capturing" 
button is for using the image of a current time for 1 top incorporationand using 
this for icon displayssuch as the scene. Since there is no display of an image in 
the icon of a scene windowby the preview of a scenethis button becomes invalid. 
By the PLAY button and the STOP buttonreproduction and a stop of this scene 
are possible. In that casereproduction speed is variable by setting out of SPEED. 
For examplenew IN time and an OUT time can be set up by clicking the IN button 
and the OUT button of "edit" area during slow reproduction. Rewinding and 
postponement of an image can be performed with the REV button and the FWD 
button. When the clip corresponding exceeding present IN time and OUT time of a 
scene is memorized in that caseit is also possible for a current time to be able to 
move exceeding present IN time and OUT timeand to change IN time and an OUT 
time into the outside of the present scene. While the PB button has suspended 
reproductionit is for choosing the mode which outputs a reproduced image (with 
still picture)and it is for the EE button choosing the mode which outputs the image 
under inclusion during a reproduction stop as it is. This preview window can be 
closed by clicking an end button. 

[0068]It is also possible for it to be able to be made to carry out change setting 
out of the numerical value of the time code of IN time and an OUT time directly. 
[0069]An example of a highlight window is shown in drawing 22 . A highlight window 
is a window which collects and stores only the important scene among the 
generated scenes. That isa highlight is the scene to which the information were 
important was added among scenes. Usuallythe number of the scenes generated in 
the scene window becomes hugeand all these scenes are not necessarily 
important for it. Although it is possible to search a specific scene in a scene 
windowit is troublesome to search a required scene promptly and complicated time 
and effort is required. Thenthis highlight window is preparedand it accumulates into 
this window beforehand about the important sceneand enabled it to search at a 
glance. Also in this windowa list displaya grid displayand a search display are 
possible like a scene window. 

[0070]What is necessary is just to drag and drop a scene and a library scene from 
other windowsin order to register a scene into this highlight window on GUI. In 
registering using the time-line window mentioned later to a live controllera 



highlight registering button is clicked or it pushes the ADD HIGHLIGHT button. 
When highlight registration is carried outa unique highlight number is assigned to a 
scene. The data structure of the highlight scene data by which highlight 
registration was carried out is as having been shown in drawing 1 1 . A highlight 
scene name can be changed into a name with an intelligible operator. The relation 
between the registered highlight scene and the original scene is link relation. Link 
relation will mean the relation by which the other is changed similarlyif either is 
changed. Only one of the window of this exists in this system. Thereforewhen the 
scene recorded from which virtual recorder also turns into a highlight scene (at 
the time of registering with a highlight window)it comes to be able to perform 
searchcalland reproduction from the virtual recorder of every inclusion system. 
The channel reproduction at this time turns into channel reproduction of the called 
virtual recorder. 

[0071 ]In an icon displayabout each highlight scenea part of the information (one 
top) is displayedand it is considered as the key of search with the name. There is 
no function reproduced on GUI from this window. Each highlight scene can be 
chosen by the click of a mouseand can perform reproduction operation by drags 
and drops the selected scene to other windows by the function which other 
windows have. For exampleif it dragging and dropping to the library window 
mentioned laterreproduction operation of the scene can be performed as a video 
file. The preview window mentioned above by double-clicking a scene is 
openedand a change of the name of a highlight scenethe input of a commentIN 
timeand an OUT timeetc. can be made. 

[0072]Although reproduction operation of the selected scene was not completed 
in this highlight windowthe window (it is called a library window or a manual play 
window) provided with the reproduction operation function as shown in drawing 23 
instead of this window may be provided. A library window is a window for 
performing instant reproduction of the registered image. This arranges in in a 
window scenes which are likely to be broadcast beforehandsuch as the 
championship scene not only in the image recorded immediately before but a 
sports program last yearand a players profileand when requiredit presupposes that 
it is refreshable in an instant. 

[0073]In the example of drawing 23 the head of the scene can be pulled out by 
selecting the icon of one of scenes by clickand clicking the CUE button. 
Reproduction of the scene is started by clicking the PLAY button. Reproduction 
can be suspended by clicking the STOP button. In order to register a scene etc. 
into this library windowiconssuch as a sceneare dragged from other windowsfor 
examplescene windowor highlight windowsand it drops in this window. The library 
scene can divide and arrange a page. Therebyeven if the number of a library scene 
increasesaccess to the target scene becomes easy. By a diagramthe contents of 
the sample page 1 are displayed. In order to display the sample page 2the menu 
item is clicked. Search of the target library scene is also possible in a retrieval 
picture (not shown). 

[0074]The check box of PURIRORU (preroll) and post roll (postroll) is shown in 



this screenlt can be set [ which validates the PURIRORU time and post roll time 
which are set up now / or or ] up by checking this box with a mouse whether it 
cancels. For examplewhen the check box of PURIRORU was checked and the head 
of the selected scene is pulled outonly the head of the PURIRORU time set up 
from the IN time is pulled out by the image at the last timeand reproduction is 
started from the position by reproduction instruction. When the check box of the 
post roll is checkedeven after going through the OUT time about the reproduced 
scenean image is outputted and a next time stops only post roll time. It becomes 
useful to cancel the function of PURIRORU and a post rollwhen reproducing the 
scene etc. to which the picture image data for PURIRORU time and post roll time 
is not secured. In order to change the time of PURIRORU and a boss trawlit 
carries out in the configuration window mentioned above. In a configuration 
windowalthough three PURIRORU can be set upwhen two or more PURIRORU is 
set upthe either can be chosen with the selection button of the live controller 18. 
It is also possible to provide the check box of three PURIRORU also in a library 
windowand to enable it to choose the either. 

[0075]The check box of "AUTO CUE" is for pulling out the head automatically by 
the click of the icon of a scenewithout clicking the CUE button. If this is 
performed during reproductionreproduction will be stopped and search will be 
performed. The check box of "AUTO PLAY" is for the click of a scene icon 
performing search and a reproduction start automaticallywithout clicking the CUE 
button and the PLAY button. 

[0076] Drawing 24 shows a time-line window. A time-line window is a window which 
displays two or more scenes on a time series side by side in a cylindrical graph (it 
has the scene classification proportional to the length of each scene) into thisand 
is a window for edit for editing a scene especially. 

[0077]"Duration" of the window upper part shows the length of the sum total of 
the scene registered into this window. A "current time" shows the position under 
present reproduction with a time code. "IN duration" shows the time of ****** 
obtained when IN time is temporarily set up in a current time. "OUT duration" 
shows the time of ****** obtained when an OUT time is temporarily set up in a 
current time. A "target time" is the time of ****** made into the target of the 
selected scene (group)and this can input an operator. 

[0078]There are one video track and two audio tracks in the center of a window. 
In order to register a scene into this time-line windowthe scene of a registering 
object is dragged from other windowsand it drops with the target place (order 
position). When a scene is dropped with the track of videothe audio which 
becomes the video file and pair is registered into an audio track. When a scene is 
dropped with the track of an audiothe video file which becomes the audio file and 
pair is not registered into a video track. In order to change the row (order) of a 
scenethe scene of the purpose on the time line is dragged and it drops at the 
target place. After being dropped on a trackvideo and an audio can once be 
operated independently. It is operated by changing into the state where both were 
chosen to operate it together. "NORMAL" of the window lower part is chosen to 



fix and operate the correspondence scene of video and an audio. "SPLIT" (audio 
split mode) of the window lower part is chosen to operate video and an audio 
independently. The front end or the back end of an audio scene is extensible per 1 
scene by choosing SPLITand choosing the audio scene of an operation targetand 
directing the "REV" button or the "FWD" button. Drawing 26 shows the state 
where only the sound of the scene of "******'' was extended to the scene of the 
last "squeeze." In this casethe audio scene corresponding to the last "squeeze" is 
deleted. Therebythe sound at the time before the audio scenes corresponding to 
the image scene of ****** can be put to the image of the scene of a squeeze. 
When announcer s face and sound are recordedfor example in a news program 
besides this exampleannouncer's sound can perform easily edit that an image 
passes other images and finally broadcasts announcer's facepassing continuously. 
If "SLIP" is chosenthe contents of audio scenes can be shifted forward and 
backward per field by directing the "REV" button or the "FWD" button. In the 
case of the video and the audio signal which received from the outside other than 
a studiothere is what (for exampleaudio one becomes early) one side shifts to 
another side. An SLIP function makes it possible to carry out edit management 
easily to such a problem. The preview window which double-clicked and mentioned 
above the scene concerned on the time line is opened and it carries out in it to 
change the length (or the IN timean OUT time) of each scene. 
[0079]In this time-line windowreproduction operation of the image of a series of 
edited scenes can be carried out with each button of CUEPLAYand STOP which 
are located in window lower left side. The edited image and audio are outputted to 
the output channel currently assigned to the virtual recorder for edit. In the case 
of reproductionthe PURIRORU time of the scene which disregards the post roll 
time of the scene which has other scenes behind among continuous two or more 
scenesand has other scenes in front is disregarded. After allonly the PURIRORU 
time of a top scene and the post roll time of the last scene become effective. This 
is because the scene of these plurality is edited into one scene as what should be 
continuously reproduced as an image of a lot. Since processing for this can be 
treated as data of the clip with which each scene corresponds and IN timeand an 
OUT timeit can be carried out very easily. 

[0080]The CLEAR button in the window lower part is a button used when clearing 
the setting detail of this window altogether at once. The TELE button and the 
WIDE button are for expanding and reducing a display to a time base 
directionrespectively. Therebyit can expand and displayor it can reduce so that 
the whole file may be dedicated in a window according to the length of ******so 
that it may be legible in details. 

[008 1]A highlight registering button is a button for registering into a highlight 
window a series of scenes edited in this window as one highlight sceneas 
mentioned above. Although drag and drop performed registration to the highlight 
window in other windowsin order to perform a series of whole scene as a unitthe 
registration to a highlight window from a time-line window needs to choose all the 
scenesand it becomes complicated operating it. Thereforein the time-line 



windowthe button for exclusive use for performing highlight registration is provided. 
Of courseit may be made to perform highlight registration by drag and drop like the 
case of other windows. Especially the edit scene registered by highlight 
registration calls it a group. It defines as a relation with scene dataand can 
reproduce like other highlight scenesand it dragging and dropping to a time-line 
window againand a group's data can also be reedited. 

[0082]The SLOW button is a button for performing slow reproduction about the 
selected scene (group) in a time-line window. If the SLOW button is 
clicked********and the slow reproduction by "user set values" can be chosen 
further. In the slow reproduction by user set valuesa user does input specification 
of the slow reproduction speed with % value. ******** is the function to perform 
slow reproduction for the whole selected scene or scene group with suitable 
constant speedas a target scene or scene group is chosen and the length suits 
the target time set up previously. A ******** function becomes invalid when 
****** of the scene group chosen from the target time is long. 
[0083] Drawing 25 shows an example of the flow of the reproduction control in a 
time-line window. It realizeswhen a processor executes the control program stored 
in RAM on the processor card 121 and this processing is started by the click of the 
PLAY button. 

[0084]Firstit investigates whether the slow reproduction by the SLOW button is 
set up (231)and if not slowreproduction speed V will be made into 100% (237). If 
slowit will be investigated whether ******** is specified (232). If it is not 
********a user's input value will be set as the reproduction speed V (238). A user 
may be made to input an input value at this timeor a user may be made to input it 
at the time of a previous SLOW button click. 

[0085]When it is judged that ******** is specified in Step 232the Target time set 
up previously is set to the variable T (233). Nextthe total time of all the scenes 
chosen previously is set as the variable S (234). Thenthe value of the variable T 
and the variable S is compared (235). Since slow reproduction cannot be 
performed when the variable T is smaller (i.e.when the Target time is shorter than 
the length of all the actual scenes)a ******** function is repealed and it 
progresses to Step 238. Under the present circumstancesStep 238 is skipped and 
it may be made to progress to the following step 239. When it is judged that the 
variable T is larger in Step 235the variable Vx(T/S) 100 is substituted (236). It can 
ask for the ratio which extends the regeneration time of the selected scene group 
by this corresponding to Target time T. Thena series of edited images are 
reproduced at the speed V (239). The value of this speed V is held corresponding 
to the selected scene groupand is passed to a group's data at the time of highlight 
registration. Therebysame slow reproduction can be performed also at the time of 
reproduction of the highlight scene concerned. The scene group to choose does 
not need to adjoin each other. 

[0086]In the time-line window of drawing 24 since each scene is displayed on a 
time-axis by the length according to the length (time width)when the scene of 
relative very short time exists among other scenesthere is a possibility of 



overlooking the existence. Although another minute scene is contained between 
the scene CB001 'steal home" and the scene CB002 "squeeze" in the example of 
drawing 24 since the scene is shortit cannot recognize by drawing 24 . A blank 
scene may arise on a video track in process of edit. For exampleit is possible to 
perform intentionally edit which starts a sound from the last time to the image of a 
certain scene more slightly than IN time in a preview windowWhen suchin order to 
prevent a gap of a sound and an imagethe blank scene of the length corresponding 
to audio increment may arise automatically before a scene [ / on a video track ]. 
On the other handthe treatment of only corresponding length lengthening the OUT 
time of the image of the last sceneor only corresponding length shortening the 
sound of the last scene is needed. Howeversince this blank scene is smallin a 
time-line displayit is buried among other scenes and may not notice that existence. 
When this is reproduced as it isthere is a possibility of performing inconvenient 
broadcast. Thenlist display mode was formed. In the time-line window of drawing 
24if the ListDisplay menu button on a screen is clickedit will become list display 
mode. 

[0087] Drawing 27 shows the window screen in this list display mode. In this 
screenall the scenes currently displayed on the time-line display screen are 
displayed in a list as text. In this list display modeit changes into the time-axis 
display of a central trackand the list which consists of the text which identifies 
each scenei.e.the number of a scenea nameIN timedurationand a comment is 
displayed. In list display modesince the name of the file of all the scenes is 
displayed in an equivalent size regardless of the time of each sceneit can 
recognize certainly also on the blank scene of very short time. This list display 
shows that the minute scene in drawing 24 was the scene CB006 "a called 
strikeout." What is necessary is just to click the Timeline Display menu button on 
a screen to return from drawing 27 t o the usual time-line display mode of drawing 
24. 

[0088] Drawing 28 shows an example of the process flow of time-line display-mode 
control. This processing is realized when a processor executes the control 
program stored in RAM on the processor card 121. A time-line window is first 
generated by the system as an icon on the screen of the display 16. A system 
opens a time-line window for this icon by an operator according to a double click 
(221). In this windowthe contents of a window are displayed with a time-line 
display mode as shown in drawing 24 (222). No scenes are contained in the video 
track and the audio track at the beginning when it was [ the window ] open. In this 
stateediting operation is received and processing according to that operation is 
performed (223). For exampletwo or more scenes are dragged and dropped into 
this window from a scene windowand those edits are performed. By clicking the 
List Display buttonthis state is continued until the switching instruction to a list 
display is made (223224). If the switching instruction to a list display occursit will 
change into list display mode as showed drawing 27 the contents of a window of 
the time-line window (225). List display mode is continued until the switching 
instruction to the time-line display by the click of the Timeline Display button 



occurs (225226). 

[0089]Thusa minute scene and a blank scene can be recognized promptly and 
easily by changing a time-line window from a time-line display to a list display. 
[0090]An example of an event window is shown in drawing 29 . This window is a 
window for performing sequential reproduction of two or more scenes. An event 
means the scene arranged by the channel reproduction of the inclusion system 
virtual recorder in order of sending outand a highlight and a group. It becomes an 
eventwhen an operator pushes the ADD EVENT button of the live controller 18 or 
the icon of a scene is dragged and dropped to an event window on GUI. At this 
timethe original scene or the relation with a highlight becomes a copy. Under the 
present circumstancesan event number and an event name are assigned to that 
event. An event number is decided by the number of the events which are 
registered into the event list at that time and which are registered. For examplethe 
first event begins from EA001 andnextit increases like EA002. Howeverthis number 
changes dynamically by replacing the turn of an event. Numberssuch as a 
sceneare matched and each event number is held. It is as drawing 1 2 having 
explained the structure of event data. 

[0091] Although an order to send out was decided to some extentlt is a thing 
[ which an event window provides with the function (it is called a live sending-out 
function) of dynamic sequential sending out ] which may be reproduced 
continuously orwhich may stand by at the head of the following scene in 
detailwhich is not made if it edited and has been made one file. An event window is 
separately provided for every output channel of the virtual recorder of an inclusion 
system. An order to send out is decided by the position which drags the icon of a 
scene or a highlight scene out of those windowsand drops it. A change of the 
order position after drags and drops can be made by drag and drop of the event in 
an event window. 

[0092]"Duration" of the "event list" area of the event window upper part displays 
the length (******) of the whole event list. "Residual time" is for indicating how 
much [ back ] the whole event list is completed from the position under present 
reproduction in a numerical value and a graph. "Duration" of "event" area was 
chosen nowor displays the length of the event under reproduction. The "residual 
time" indicates how much [ back ] the event is completed from the position under 
present reproduction in a numerical value and a graph. 

[0093]The NEXT button is a button for having been specified now or pulling out 
the head at the head of the next event of the event under reproduction (cue rise). 
A head is a front position (at the time) by the PURIRORU time from IN time. The 
CUE button is a button for pulling out the head of the head of the event chosen. 
This head is the same as that of the case of the NEXT button. PLAY and the 
STOP button are buttons for performing the selected reproduction and stop of an 
event. The STEP button is a button for specifying reproduction mode one by 
oneand reproduction of the present event stops in this mode in the end point 
(position added to the OUT time by post roll time) of that event. The CONT 
button specifies continuous reproduction modeand in this modeafter reproduction 



of one event is completedthe following event is reproduced continuously. In this 
continuous reproduction modethe PURIRORU time and post roll time between 
events are disregarded. 

[0094]During the continuous reproduction of two or more eventsthe discrimination 
expression (reversing display) of the event under present reproduction is carried 
outand the recovery status is displayed one by one. For examplea that it is "under 
[ reproduction ]" saying character is displayed on the left end PLAY situation 
display column by the event under reproductionand the character "end of 
reproduction" is displayed on the event which carried out the end of reproduction. 
The check box of PURIRORU and a post roll is providedand it may enable it to 
choose effective [ those ]/invalidity like a library window into this event window. 
[0095]Thuswith the event list display mode of drawing 29 although selection of 
selection of the event of a reproduction objectindependent reproductionor 
reproduction is performed and a change of reproduction sequence etc. can be 
madewith this display modea mistake is not made in noticing that it is under 
reproduction nowand it may be operated. For examplethere is a possibility that the 
contents of event reproduction which pushed the STOP button and the CUE 
buttonor changed an orderand were set up with much trouble during reproduction 
may go wrongand may be broadcastand it is very inconvenient. In such a casein 
order to cope with itthe play list display mode was formed. That isif a Playlist 
Display menu button is chosen and it shifts to a play list display modethe window 
of a play list display as shown in drawing 30 will be displayed instead of the event 
window of drawing 29 . In this windowduring reproduction of an eventoperation of 
change of an order of an eventa stopa cue riseetc.etc. is deterredand an operation 
mistake is prevented. That isduring reproductionit is only being able to supervise 
recovery status (reversing display of an event during reproduction)and however it 
may operate input devicessuch as a keyboard and a mousechange cannot be 
added to the once set-up event list. Howeverwhen reproduction is completed and 
it has stoppedorder change of an eventa cue riseetc. can be operated. The shift to 
a play list display mode is possible also in reproduction. 
[0096]In this examplein the event list display screen of drawing 29 when 
reproduction is startedit may be made for it to have been made to shift to the play 
list display mode of drawing 30 based on the selection instructing of an 
operatorafter starting reproductionbut to shift to a play list display mode 
automatically. When reproduction is endedit may be made to return to an event list 
display mode automatically. 

[0097]If there is a Filing menu button in the window of drawing 29 and drawing 30 
and this is clickedthe screen for preservation (not shown) can open and the 
present event list can be saved in the hard disk 160 or the floppy disk 150 of this 
system. The event list saved can also be called. 

[0098]An example of the flow of the event display-mode control in an event 
window is shown in drawing 31 . This processing is realized when a processor 
executes the control program stored in RAM on the processor card 121. An event 
window is first generated by the system as an icon on the screen of the display 1 6. 



[0099]A system opens an event window according to the double click of this icon 
by an operator (251). In this windowthe contents of a window are displayed with an 
event list display mode as shown in drawing 29 (252). The event is not contained 
at the beginning when it was [ the window ] open. In this stateediting operation is 
received and processing according to that operation is performed (253). For 
exampletwo or more scenes are dragged and dropped into this window from a 
scene windowand those order change is made. This state is continued until the 
switching instruction to a play list display is made by clicking the Playlist Display 
button (253254). If the switching instruction to a play list display occursit will 
change into a play list display mode as showed drawing 30 t he contents of a 
window of the event window (255). Subsequentlythe input of those other than the 
switching instruction to an event list display is received and forbidden (256). A play 
list display mode continues only the displays (under reproduction the reversing 
display of a list itemthe graphical representation of recovery statusetc.) of 
recovery statusand is performed until the switching instruction to the event list 
display by the click of the Eventlist Display button occurs (257258). Howeverwhen 
reproduction is completed as mentioned above and it has stoppedit may be made 
to receive operation of order change of an eventa cue riseetc. 
[0100]An example of the flow of the event reproduction control in an event 
window is shown in drawing 32 . This processing is started by the PLAY directions 
by an operatorand when a processor executes too the control program stored in 
RAM on the processor card 121 it is realized. 

[0101]Firstreproduction is investigated one by one (STEP) in continuation (CONT) 
reproduction (261). This shall be previously set as the operator of an operator by 
directionsand the flag (not shown) which either shows shall be memorized. Either 
is set up by the defaultand a default state is chosen when there are no directions 
of an operator. In STEP reproductionthe information on the event previously 
chosen with the mouse is acquired (264). As it was indicated in drawing 12 as the 
information on an eventit is equivalent to the scene data of the scene 
corresponding to the event concerned. Subsequentlythe PURIRORU time and post 
roll time which are set up now are addedand the event is reproduced (265). 
Therebywhen reproducing one event independentlythe function of PURIRORU and 
the post roll which were mentioned above is guaranteed. 

[0102]In Step 261 when judged as CONT reproductionthe information on the first 
event is acquired among all or two or more events which are chosen (262). 
SubsequentlyPURIRORU time is added and the event is reproduced (263). In that 
casepost roll time is not added but the information on the following event is 
promptly acquired after the end of reproduction of the event concerned (266). 
That reproduction is performedwithout adding each of PURIRORU time and post 
roll timeif this new event is not a final event (267No) (268). If it is a final 
eventPURIRORU time will not be addedbut will add only post roll timeand will 
reproduce the event (269). By such processingbetween continuous 
eventsPURIRORU time and post roll time can be eliminatedand the end of 
reproduction and a reproduction start can be performed in the original end point 



and starting point of each event. Since PURIRORU time and post roll time are 
automatically added / deleted by CONT reproduction or STEP reproductionthe 
operator does not need to be conscious of how of the setting out. 
[0103]When there are STOP directions in the middle of reproductionreproduction 
is suspended by interruption processing (not shown). 

[0104]The relation between various windows is collectively shown in drawing 33 . In 
each window of a scene windowa highlight windowa library windowan event 
windowand a time-line window like a graphic displayBy double click operationsuch 
as a scene currently displayedthe preview window about the scene concerned etc. 
can be opened and a change of changes of appellationsuch as the scene 
concernedIN timeand an OUT timeetc. can be made. After ending a previewa 
preview window closes. When a preview window is opened from a library 
windowsetting out of IN time and an OUT time cannot be performed. 
[0105]The flow of the function of a system and the scene between functions is 
shown in drawing 34 . A thick line arrow shows among a figure the course which 
can be operated from the live controller 18and a small-gage wire arrow shows the 
course which can be operated only from GUI. The function in which a slash is not 
attached shows the function which can be accessed only from GUIand the 
function in which the slash was attached shows the function which can be 
accessed also from the live controller 18. Like a graphic displayan inclusion scene 
turns into a highlight scene by copying to a highlight window with link relation from 
a scene window. A scene window serves as an event by copying to an event 
window from a scene window. A highlight scene serves as an event by copying to 
an event window from a highlight window. Either the live controller 18 or GUI can 
perform operation of these courses. Between a highlight window (highlight scene)a 
library window (library scene)and a time-line window (edit)movement of a scene is 
possible to mutual by GUI. Movement of a scene is possible by GUI respectively 
from a scene window to a time-line window from a time-line window to an event 
window or from a library window to an event window. The window of each function 
shown in drawing 34 may be ****ed and opened on the screen of the display 12. 
[0106]Finallythe relation between various windows and a virtual recorder is shown 
in drawing 35 . 

[0107]Among a figureVRI shows the virtual recorder for two-channel inclusion or 
one-channel inclusionand it includes the function of a scene window and an event 
window. An image is mentioned in virtual recorder VR1 from one camerait 
incorporates a window into a scene windowand has a function which carries out a 
reproducing output from an event window to a monitor. That isit has the channel 
reproduction for selves (output channel). Since only one has the physical resource 
mentioned above in the case of an one-channel inclusion virtual recorderinclusion 
and reproduction cannot be performed simultaneously. In the case of a two- 
channel inclusion virtual recorderit can record and reproduce simultaneously. 
[0108]VR2 shows the virtual recorder for edit and it includes the function of a 
time-line window. Recorder VR2 for edit has own channel reproduction. Although 
there is a regenerative function in a library windowthe virtual recorder of a library 



window itself does not existbut uses other virtual recorders (for examplevirtual 
recorder VR2 for edit) at the time of reproduction. Therebyby the object for 
librariesand the object for edita physical resource can be made to serve a double 
purposeand effective use of a resource can be aimed at. Since a highlight window 
does not have a regenerative function from the firstit does not belong to a virtual 
recorder. Although a preview window has a regenerative functionit is reproduced 
like a library window using other virtual recordersfor examplethe virtual recorder 
for edit. 

[0109]VR3 is a virtual recorder for audio edit. By using one resource for audios 
and assigning a virtual recorderit becomes possible in time-line edit to play video 
and an audio at a different speed. For examplethe audio can perform normal 
playbackcarrying out slow reproduction of the video. This is useful for a use which 
puts background music on slow reproduction video at normal speed. 
[0110] 

[Effect of the Invention]According to this inventionrandom access storage can be 
used and the recording reproducing system for broadcast which can present a new 
function and comfortable operating environmentssuch as inclusion which 
harnessed the rapidity of random accessand editcan be provided. 
Namelyimprovement in operativity and prevention from an operation mistake can 
be aimed at in the case of the editing operation which combines two or more 
recorded scenesor changes the length of each scene. For examplewhile being able 
to recognize the order and length to a time series and being able to edit a series 
of scenes of a reproduction object with the 1st display mode of a time-line 
windowBy switching and displaying on the 2nd display modeit becomes possible 
with the 1 st display mode to also recognize easily a minute scene which has a 
possibility of overlooking. 
[0111] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a lineblock diagram showing the entire configuration of the 
recording reproducing system for broadcast with which this invention was applied. 
[Drawing 2] It is a lineblock diagram showing the internal configuration of the 
digital-recording playback equipment 10 in the system of drawing 1 . 
[Drawing 3] It is a lineblock diagram showing the internal configuration of the disk 
controller in the device of drawing 2 . 

[Drawing 4] They are the inclusion mode of the system of drawing 1 and a 
sceneand an explanatory view showing the relation of a clip. 
[Drawing 5] It is an explanatory view of the resource assignment in the 
configuration window in the system of drawing 1 . 

[Drawing 6] It is an explanatory view of resource setting out in the configuration 
window in the system of drawing 1 . 



[Drawing 7] It is an explanatory view of the routing configuration in the 
configuration window in the system of drawing 1 . 

[Drawing 8] It is an explanatory view of others in the configuration window in the 
system of drawing 1 . 

[Drawing 9] It is an explanatory view of the memory area which memorizes the 
various parameters set up in the system of drawing 1 . 

[Drawing 10] It is an explanatory view of the structure of the scene data used in 
the system of drawing 1 . 

[Drawing 1 1] It is an explanatory view of the structure of the highlight data used in 
the system of drawing 1 . 

[Drawing 12] It is an explanatory view of the structure of the event data used in 
the system of drawing 1 . 

[Drawing 13] It is an explanatory view of the record controller window in the 
system of drawing 1 . 

[Drawing 14] It is an explanatory view of the icon display of the scene window in 
the system of drawing 1 . 

[Drawing 15] It is an explanatory view of a list display of the scene window in the 
system of drawing 1 . 

[Drawing 16] It is an explanatory view of a grid display of the scene window in the 
system of drawing 1 . 

[Drawing 1 7] It is an explanatory view of a search display of the scene window in 
the system of drawing 1 . 

[Drawing 18] It is a flow chart which shows the process flow of the inclusion 
operation in the system of drawing 1 . 

[Drawing 1 9] It is a timing diagram showing the relation of the clip and scene in the 
system of drawing 1 . 

[Drawing 20] It is an explanatory view of the function of the PURIRORU time in the 
system of drawing l and post roll time. 

[Drawing 21] It is an explanatory view of the preview window in the system of 
drawing 1 . 

[Drawing 22] It is an explanatory view of the highlight window in the system of 
drawing 1 . 

[Drawing 23] It is an explanatory view of the library window in the system of 
drawing 1 . 

[Drawing 24] It is an explanatory view of the time-line display mode of the time- 
line window in the system of drawing 1 . 

[Drawing 25] It is a flow chart of regeneration in the time-line window in the 
system of drawing 1 . 

[Drawing 26j lt is an explanatory view of the operation instances in the time-line 
window of drawing 25 . 

[Drawing 27] It is an explanatory view in the list display mode of the time-line 
window in the system of drawing 1 . 

[Drawing 28] It is a flow chart of the display-mode control management in the 
time-line window in the system of drawing 1 . 



[Drawing 29] It is an explanatory view of the event list display mode of the event 
window in the system of drawing 1 . 

[Drawing 30] It is an explanatory view of the play list display mode of the event 
window in the system of drawing 1 . 

[Drawing 31] lt is a flow chart of the display-mode control management in the 
event window in the system of drawing 1 . 

[Drawing 32] lt is a flow chart of event reproduction control processing in the 
event window in the system of drawing 1 . 

[Drawing 33] It is an explanatory view of the relation between the preview window 
in the system of drawing l and other windows. 

[Drawing 34] It is an explanatory view of the relation between the various windows 
in the system of drawing 1 . 

[Drawing 35] lt is an explanatory view of the relation of the window and virtual 
recorder in the system of drawing 1 . 
[Description of Notations] 

2 [ — An external input8 / — Switcher] — A camera4 — A camera selector6 — 
A monitor7 9 [ — Keyboard] — The main Iine10 — Digital-recording playback 
equipments — A display 14 16 — A mouse18 — A live controller! 10 — EISA 
bus121 — A processor card (RAM ****)122 — Display controller card123 — A 
disk controlled 24 — Genlock reference card125 — A RS422 interface card126 — 
Input video interface card127 — A video output interface card128 — Audio input- 
and-output interface card130 [ — The hard disk disk drive for videos 150 / — A 
floppy disk drivel 60 / — Hard disk drive for systems. ] — A digital video bus133 - 
- A video router135 — A SCSI-2 bus 140 



